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July 2013 Semiannual Groundwater Sampling Results 
IZ"* Street Landfill-Operable Unit No. 4-Allied Paper/Portage CreeVKalamazoo River 
Superfund Site, Otsego Township, Michigan 

This memorandum has been prepared by Conestoga-Rovers & Associates (CRA) to summarize the results 
of the July 2013 semiannual groundwater sampling event performed at the 12* Street Landfill, Operable 
Unit No. 4 - AUied Paper/Portage Creek/Kalamazoo River Superfund Site, located in Otsego Township, 
Michigan between July 15̂ ^ -19th, 2013. 

The July 2013 sampling event was performed as part of the Operation, Maintenance, and Monitoring 
(OM&M) activities at the Site. The most recent sampling event prior to this was the April/May 2013 
quarterly event. 

A total of 15 groundwater monitoring weUs (MW-IOIS, MW-IOID, MW-102S, MW-102D, MW-103D, 
MW-104S, MW-104D, MW-105S, MW-105D, MW-106S, MW-106D, MW-107S, MW-108S, MW-108D, and 
MW-109D) were installed in February 2011, at varying depths, around the perimeter of the landfiU to 
complete the OM&M monitoring well network. The locations of the monitoring wells are shown on 
Figure 1. Prior to the July 2013 sampling event, CRA collected static water levels for 2 weeks from each well 
and the river staff gauge, as required by the OM&M Plan (December 2012). Monitoring w^ell construction 
details and groundwater elevations from the water level collection event are presented in Table 1. Figure 2 
presents the shallow groundwater elevation contours, and Figure 3 presents the deep groundwater 
elevation contours, both from the pre-sampling water level event on July 15, 2013. 

During the July 2013 groundwater sampling event, samples were collected from each monitoring well in the 
monitoring well network. Field measurements of pH, oxidation-reduction potential (ORP), dissolved 
oxygen (DO), conductivity (mS/cm), temperature (Deg C), and turbidity (NTU) were collected. Samples 
were collected using low flow sampling methods and submitted for laboratory analysis of target compound 
list (TCL) volatile organic compounds (VOCs), TCL semi volatile organic compounds (SVOC), 
polychlorinated dibenzodioxins/polychlorinated dibenzofurans (PCDD/PCDF), polychlorinated biphenyls 
(PCBs), and target analyte hst (TAL) metals. 
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The July 2013 analytical results were compared to Michigan Act 451, Part 201 Cleanup Criteria and Part 213 
Risk-based Screening Levels: Residential and Non-Residential Generic Cleanup Criteria, identified by 
Michigan Department of Environmental Quahty (MDEQ) Remediation and Redevelopment Division (RRD) 
updated September 28, 2012, pursuant to 1994 PA 451, as amended. The July 2013 analytical results and 
field parameters are presented in Table 2. 

Analytical results of tlie July 2013 sampling event reported arsenic exceeding relevant Part 201 Cleanup 
Criteria and Part 213 Risk-Based Criteria at monitoring well MW-106S. The groundwater surface water 
interface (GSI) criterion is 10 micrograms per liter (jig/L) and the result at MW-106S w âs 12.8 )J.g/L. 

The analytical results for metals exceeding GSI criteria from previous sampling events performed since 
October 2011 are shown on Figure 4. Figure 4 also includes total PCB detections from the sampling events 
completed to date. 

The following summarizes the July 2013 analytical results: 

• VOC parameters reported were estimated values below the method detection levels, and well below 
GSI criteria 

• SVOC parameters were reported below criteria 
• PCBs parameters reported were estimated values, well below the GSI criteria of 0.2 M-g/L 
• Dioxins/Furans total toxic equivalents were calculated for MW-IOID at 0.000000103 |ig/L; MW-IOIS at 

0.000000081 |ug/L; MW-105D at 0.0000000775 )Lig/L; and MW-105S at 0.0000000863 ^g/L which are well 
below the GSI criteria of 0.00001 i^g/L 

• Mercury was reported below the detection Limit of 0.001 |J.g/L at 14 of the monitoring weUs. Mercury 
was reported below the detection Umit of 0.00154 |J.g/L at MW-106S. This detection limit is above the 
GSI criteria of 0.0013 |.ig/L 

• Cyanide was non-detect 

Quarterly and semiannual groundwater monitoring will continue at the Site as described in the OM&M 
Plan, approved by the United States Environmental Protection Agency (USEPA) on May 23, 2013. Pending 
USEPA approval, groundwater samples collected for mercury wiU be analyzed via USEPA Method 254.1. 

The next sampling event is scheduled to occur in October 2013 and ŵ Ol consist of a quarterly event as 
outlined in the OM&M Plan [i.e., TCL VOCs, PCBs, and specific metals including mercury, magnesium, and 
sodium]. 
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MW-104D 
iooroanict 
Anerac 
Cytnide (amenable) 
Cyanide (lolal) 
Mercury 
PCBt 
Tola! PCBs 

1Q^26'2011 

10 U 
0001 U 

ND 

2/7/2012 

0.23 J 

10 U 
0001 V 

UD 

4/25/2012 

10 U/10 U 
0 00064 J/0 00061 J 

ND/ND 

7/2af2012 

0.2 J 

10 u 
0,00024 J 

ND 

10/22/2012 

10 U 
0.001 U 

ND 

1/28.2013 

0 28 J 
10U 
10U 

0 001 u 

4/30/2013 

5U 
5U 

0 001U 

7/17/2013 

0 25 J 
10 u 
10 u 

0 001 u 

MW-105D 
Irrarganics 
Arsenic 
Cyanide (amenable) 
Cyanide (total) 
Mercury 
PCBs 
Total PCBs 

\ 

10/26^011 

4J 
0.001 U 

ND 

2/7/2012 

0 21 J 

10 U 
0.001 U 

ND 

4/25/2012 

10 U 
0.00088 J 

ND 

7/24/2012 

0.1 J 

10 U 
0 001 U 

ND 

10/22/2012 

10 U 
0.001 U 

ND 

1/28/2013 

0.26 J 
10U 
10U 

0.001 U 

ND 

5/1/2013 

5U 
5U 

0.001 U 

ND 

7/18/2013 

050U 
10 U 
10 U 

0 001 U 

ND 

rn. 1/28/2013 

0.19 J 
10 U 
10 U 

0.001 U 

MW-103D 
inorganic* 
AiMnic 
Cyanida (amenable) 
Cyarjide <IoU1) 
Merely 
PCBs 
Total PCBs 

10;2&-20n 

SJ 
0.001 U 

ND 

2.'7.'2012 

0 17J/0 17J 

10 U/10 U 
0.001 U«001U 

ND/ND 

4.'25<7013 

10 U 
0 00075 J 

ND 

7/2a'2012 

0.2 J 

10 U 
0 00O21J 

ND 

10/23^12 

lOU 
0 X 1 U 

NO 

1,•29.7013 

016J 
10 U 
10 u 

0.001 u 

ND 

4.30-2013 

5U 
5U 

0.001 U 

ND 

7/17/2013 

0.23 J 
10 U 
10 U 

0001 U 

NO 

MW-102S 
Inorganics 
Arsenic 
Cyanide (amenable) 
Cyanide (loUl) 
Mercuiy 
PCBi 
Total PCBs 

10/25/2011 

5 J/6 J 
0.0012rtl.O0119 

ND/ND 

2/6/2012 

016J 

10 U 
0.00111 U 

ND 

4'25«)12 

-
10 U 

0.00074 J 

ND 

7/3 3,'2012 

0 2 J 

10 U 
0.00049 J 

ND 

10/23/2012 

10 U 
0.001 U 

ND 

1/28/2013 

0 20 J 
10 U 
10 U 

0.001 U 

ND 

4/30C013 

5U 
5U 

0.001 U 

ND 

7/16/2013 

0.25 J 
10 u 
10 U 

0.001 u 

ND 

Cyanide (an>enal>le) 
Cyankle (total) 
Mercury 

10 U 
0.00026 J 

10 U 
0,001 U 

lOU 
lOU 

0 001 U 

5U/5U 
5uau 

0.001 U/0.001 u 

0.26 J 
10 U 
10 u 

0.001 u 

ND 

\ \ 

\ 

If 1 A . ^ > 
MW-IOID 
Inorganics 
Arsenic 
Cyanide (amenabte) 
Cyanide (total) 
Mercury 
PCBs 
Total PCBs 

10/25'2011 

10 U 
0.00113 U 

ND 

2/&7012 

0.50 U 

10U 
000157U 

ND 

4/27/2012 

10 U 
000147U 

ND 

7/25/2012 

0.2 J 

lOU 
0.00102 

ND 

10/23/2012 

10 U 
0.001 U 

ND 

1/28/2013 

030J 
10 U 
10 U 

0.00136 

ND 

5/1/2013 

5U 
5U 

0 001 U 

ND 

7/18/2013 

0,50 U 
10 U 
10 U 

0 001 U 

ND 

MW-IOIS 
Irwrganics 
Arsenic 
Cyanide (arrwnable) 
Cyanide (total) 
Mercury 
PCBs 
Total PCBs 

10/25/2011 

10 U 
0 001 U 

ND 

2/6/2012 

050U 

10 U 
0 00327 U 

ND 

4f27/2012 

10 U 
000129 U 

ND 

7/25/2012 

0,3 J 

10U 
000062 J 

ND 

10/23/2012 

10 U 
0,001 U 

ND 

1/28-7013 

0.27 J 
lOU 
lOU 

0,001 u 

ND 

5/1/3013 

5U 
SU 

0.00173 

ND 

7/18/2013 

0.50 U 
10 U 
10 U 

0.001 U 

ND 

Cyanide (ameriable) 
Cyanide (total) 
Mercury 

lOU 
0.00065 J 

10 u/10 u 
0 00031 Jrt),00025 J 

10 u 
0,001 u 

10U 
10U 

0 001 u 

10U 
10 u 

0 001 u 

• ' " 

^ i ' ^ - ^ , ^ 
^ G V , 1 

0 MW,1«S 

^ G P . l 

O SG,101 

Ufl/L 

LEGEND 
. APPROXIMATE PROPERTY BOUNDARY 

EXISTING PAVED ROAD 

; EXISTING UNPAVEO ROAD 

EXISTING ECX3E OF WATER 

EXISTING TREES AND/OR BRUSH 

FINAL ELEVATION CONTOURS 

ROAD/DRAINAGE SWALE 

GAS VENT LOCATION 

MONITORING WELL LOCATION 

GAS PROBE LOCATION 

STAFF GAUGE 

MICROGRAMS PER LITER 

NOT PRESENT AT OR ABOVE THE ASSOCIATED VALUE 

ESTIMATED CONCENTRATION 

PARENT/DUPLICATE SAMPLE RESULT 

NON DETECT 

NOT ANALYZED 

RESULT EXCEEDS GSI CRITERIA 

SAMPLE LOCATION 

SAMPLE DATE MW-106D 

: Inorganics 
jArsenic 
Cyanide (tolal) 
Mercury 
PCBs 
Total PCBs 

4/7/2011 

009J 

0.20 U 

0 0083 J 

10/26/2011 
ug/L 

10 U 
0.001 U 

001 J 

2/7/2012-1-
u g / L - ^ 

0.24 J 
1 0 U — l 

0 00053 J 

ND 

- RESULT UNIT 

- PARAMETER 

tnorgonlcs (ug/L) 

Arsenic 

Cyanide (total) 

Mercury 

PCes (ijg/L) 

Tolal PCBs 

Groundwater Surface Water Interface 
Criteria 

10 

52 

00013 

02 

NOTE 
MICHIGAN ACT 451, PART 201 CLEANUP CRITERIA AND PART 213 RISK-BASED 
SCREENING LEVELS RESIDENTIAL AND NON-RESIDENTIAL GENERIC CLEANUP 
CRITERIA'". 
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TABLE 1 

GROUNDWATER MONITORING WELLS 
JULY 2013 WATER LEVEL DATA 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 1 of 2 

Ground Surface Reference Monitoring Screened 

Locations Elevation Elevation Well Depth Interval 

(feetAMSL) (feetAMSL) (feetbgs) (feetAMSL) 

July 2013 Water Level Data 

Depth to Water (feetbgs) 

l-Jul-13 3-Jul-13 5-Jul-13 8-Jul-13 lO-Jnl-13 12-Jul-03 15-Jul-13 

MW-IOIS 

MW-IOID 

MW-102S 

MW-102D 

MW-103D 

MW-104S 

MW-104D 

MW-105S 

MW-105D 

MW-106S 

.MW-106D 

MW-107S 

MW-108S 

MW-108D 

MW-109D 

SG-101 

Notes: 

1 1 

734,35 

734.33 

704.18 

704.43 

704.37 

703.86 

703.48 

704.89 

704.78 

703.88 

703.66 

703,76 

703.32 

703.39 

707.41 

700.9 

737,46 

737.14 

707.36 

707.43 

707.36 

706.55 

706.42 

707,86 

707,89 

706,96 

706,36 

706,73 

706.21 

706.16 

710,46 

703,05 

39 

75 

10 

45 

35 

25,5 

45 

12 

47 

9 

45 

13 

9 

45 

23 

-

702,35 to 695.35 

664,33 to 659,33 

701.18 to 694,18 

664,43 to 659.43 

674,37 to 669.37 

684,86 to 677.86 

663,48 to 658.48 

699,89 to 692,89 

662,78 to 657.78 

701.88 to 694.88 

664.66 to 659,66 

695,76 to 690.76 

701,32 to 694,32 

663,39 to 658,39 

689,41 to 684,41 

-

Indicates that water level in monitoring weU is lower than the river elevation 

35,64 

35,34 

5,53 

5.56 

6.35 

6,13 

5.96 

7,71 

7.50 

6.89 

6.17 

6.45 

5.78 

5,80 

9.27 

0.00 

35,64 

35,34 

5,52 

5.56 

6,32 

6,09 

5.93 

7.68 

7,50 

6,89 

6.18 

6.49 

5,80 

5.82 

9,28 

9.94 

35,89 

35,60 

5,77 

5,80 

6,57 

6,37 

6,21 

8,00 

7,82 

7,27 

6.54 

6,85 

6,15 

6.17 

6.59 

9,54 

36,01 

35,72 

5,89 

5,92 

6,69 

6,48 

6,38 

8,07 

7.89 

7.32 

6,58 

6.87 

6,20 

6.22 

9.67 

9,51 

35,93 

35,64 

5,81 

5.85 

6.60 

6.36 

6.18 

7.90 

7.71 

7.12 

6.38 

6.67 

6.01 

6.02 

9.54 

9.75 

36.04 

35,75 

5.93 

5.96 

6.78 

6.57 

6.39 

8.15 

7.90 

7.37 

6.57 

6.88 

6,18 

6,20 

9,68 

9,54 

36,23 

35,92 

6.10 

6.13 

6,96 

6,76 

6,59 

8,36 

8,18 

7,66 

6.89 

7,17 

6.50 

6,51 

9.93 

9.14 

feet AMSL - feet above mean sea level 

feet bgs - feet below ground surface 

CRA 056393-Memo-25-Tl 



TABLE 1 Page 2 of 2 

GROUNDWATER MONITORING WELLS 
JULY 2Q13 WATER LEVEL DATA 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Ground Surface Reference Monitoring Screened 

Locations Elevation Elevation Well Depth Interval 

(feetAMSL) (feetAMSL) (feetbgs) (feetAMSL) 

July 2013 Water Level Data 

Water Level Elevation (feet AMSL) 

l-Jul-13 3-Jul-13 5-Jul-13 8-Jul-13 lO-Jul-13 12-Jul-03 15-Jul-13 

MW-IOIS 

MW-IOID 

MW-102S 

MW-102D 

MW-103D 

MW-104S 

MW-104D 

MW-105S 

MW-105D 

MW-106S 

MW-106D 

MW-107S 

MW-108S 

MW-108D 

MW-109D 

SG-101 

734,35 

734,33 

704.18 

704.43 

704.37 

703.86 

703.48 

704.89 

704,78 

703.88 

703,66 

703.76 

703.32 

703.39 

707.41 

700,9 

737,46 

737.14 

707.36 

707,43 

707.36 

706.55 

706,42 

707,86 

707.89 

706.96 

706,36 

706,73 

706,21 

706,16 

710.46 

703.05 

39 

75 

10 

45 

35 

25,5 

45 

12 

47 

9 

45 

13 

9 

45 

23 

702.35 to 695.35 

664,33 to 659,33 

701.18 to 694,18 

664.43 to 659.43 

674.37 to 669.37 

684,86 to 677.86 

663,48 to 658,48 

699,89 to 692,89 

662,78 to 657.78 

701,88 to 694,88 

664,66 to 659,66 

695,76 to 690,76 

701,32 to 694,32 

663.39 to 658,39 

689,41 to 684,41 

701,82 

701.80 

701.83 

701.87 

701.01 

700,42 

700,46 

700.15 

700,39 

700,07 

700,19 

700,28 

700,43 

700,36 

701.19 

699.75 

701,82 

701,80 

701.84 

701.87 

701.04 

700,46 

700,49 

700,18 

700,39 

700,07 

700.18 

700,24 

700.41 

700,34 

701,18 

699.69 

701,57 

701,54 

701.59 

701.63 

700.79 

700.18 

700,21 

699,86 

700.07 

699.69 

699,82 

699,88 

700,06 

699,99 

703,87 

699,29 

701,45 

701,42 

701.47 

701.51 

700,67 

700,07 

700,04 

699,79 

700,00 

699,64 

699,78 

699,86 

700.01 

699.94 

700.79 

699,26 

701.53 

701.50 

701,55 

701,58 

700,76 

700,19 

700,24 

699.96 

700.18 

699.84 

699.98 

700.06 

700.20 

700.14 

700,92 

699,50 

701.42 

701.39 

701.43 

701.47 

700.58 

699,98 

700.03 

699.71 

699.99 

699.59 

699.79 

699,85 

700,03 

699.96 

700.78 

699.29 

701,23 

701,22 

701,26 

701,30 

700,40 

699,79 

699,83 

699,50 

699.71 

699.30 

699.47 

699.56 

699,71 

699.65 

700.53 

698,89 

Notes: 

J Indicates that water level in monitoring well is lower than the river elevation 

feet AMSL - feet above mean sea level 

feet bgs - feet below ground surface 

CRA 056393-Mcmo-25-Tl 



TABLE 2 
SUMMARY OF JULY 2013 GROUNDWATER ANALYTICAL RESULTS 

12TH STREET LANDHLL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 1 of 12 

Sniiiple Location 

Sfiinfle liiei\tification 

SnmpieDate 

Soiiiple Elevation {feet AMSL) 

Michigan Act J51. Part 201 Cleniiiif Criterin tiiiiiPnrt 213 
Risk-bnstd SerrtnlnjLeveU; Rtstittiitinl niid Non-tieiiiieittinl 

Gfiieiic Cleanup Criteria "' 

Residential 

Drinking Water " 

^Oil-Residential 

Driiikijig Water *' 

Groundwater 

Surface Water 

InUtface '" 

MW-lOW 

WC-56393-0 7J S: 3-EB-J 

7AS/2013 

MW-IOIS 

WG-56393-071S13-EB-178 

7/1S/2013 

AfW-I02D 

WC-56393-071613-EB-163 

7A(V2on 

MW-102S 

WC-56393-071613-EB-769 

7 /1^013 

MW-103D 

WG-56393'071713-EB-i 73 

7A7/2013 

Volatile Organic Compounds {VOCs) 

Accionc 

Ben^ne 

Bromodichloroinclhane 

Broiiioform 

BrortiomGthane (MelhyJ bromide) 

2-Butanone (Methyl ethyl ketone) (MEK) 

CarDon disulfide 

Carlwn tetrachloride 

Chlorobenzene 

Chloroelhanc 

Chlorofoj-m (Trichloromethane) 

CWoromelhane (Methyl chloride) 

1,2-Dibromo-3-chIoro propane (DBCP) 

DLbtomozhlorom ethane 

1,2-Dibramocthane (Ethylene dibromide) 

1,2- pi chlonjbcnze ne 

1,3-Pi chl orobe nzc nc 

1,4-pi ch 1 oroben ze ne 

Dichlortsdifluoromethane {CFC-12) 

l,l.pichloroothane 

1,2-pi chl o rtx; thane 

Ul-pichloroethenc 

ds-1,2-Di c hi o roe t he ne 

t rnn9-l ,2- Dichlo roc thene 

],2-Pichloropropane 

d&-l,3-Dichloropropene 

Iran5-1,3-Dichloropropcne 

Ethylbenzene 

2-Hi"'anonc 

Isopropyl benzene 

Metnyl tert butyl ether (MTBE) 

4-Methyl-2-pentanone (Methyl isobutyl ketone) (MlBK) 

Methylene chloride 

Styrane 

1,1,2,2-Tetrachloroethane 

Tetrflchloroeihene 

Toluene 

1,2,4-Trichlorobciizcnc 

1,1,1-Tri c hlo roe I ha ne 

1,1,2-Trichlo roe thane 

TricWo roc thene 

Trichloronuonsmethane (CFC-11) 

Vin/l chloride 

t>-Xyicno 

m&p-Xylenes 

"S/L 

"S/L 

"E/L 

"E/L 

"S/L 

"g/L 

"g/L 

ug/L 

"g/L 

"g/L 

"g/L 

"E/L 

ug/L 

"B/L 

ug/L 

"E/L 

"g/L 

UB/L 

"E/L 

"E/L 

"B/L 

"g/L 

"g/L 

"E/L 

«g/L 

"g/L 

"g/L 

"g/L 

ug/L 

"g/L 

ug/L 

"g/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

"E/L 

ug/L 

ug/L 

ug/L 

730 

5 

80 

80 

10 

13000 

800 

5 

100 

430 

80 

260 

0.2 

80 

0.05 

600 

6.6 

75 

1700 

880 

5 

7 

70 

100 

5 

74 

lOOO 

800 

40 

1800 

5 

100 

8.5 

5 

790 

70 

200 

5 

5 

2600 

2 

280 

38000 

2300 

2900 

2300 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

• R 

0.50 UJ 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

1 0 U 

0.50 U 

Z O U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

2.0 U 

0.50 U 

20 U 

Z O U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

0.50 UJ 

• 0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

1 0 u 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

2.0 U 

0.50 U 

20 U 

1 0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

1 0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0 50UJ 

R 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

1 0 U 

0.50 U 

1 0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

2.0 U 

0.50 U 

20 U 

2-0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

0.50 U 

0.50 U 

0.50 U 

0.50 UJ 

R 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

Z O U 

0.50 U 

Z O U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.5OU 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

10 U 

0.50 U 

20 U 

2.0 U 

0.50 U 

0.50 U . 

.0.50 U 

0.50 U 

Z O U 

0.50 U 

0.5OU 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

0.50 UJ 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

1 0 U 

0 5 0 U 

1 0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

Z O U 

0.50 U 

20 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

1 0 u 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

056393-Memo25-T2 



TABLE 2 
SUMMARY OF JULY 2013 GROUNDWATER ANALYTICAL RESULTS 

12TH STREET LANDHLL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 2 of 12 

Sample Location 

Sample Identification 

Sample Date 

Sample Elevation (feetAMSL) 

^Ichi^nnAct 451. Part 201 Clennno Criteria and Fart 213 
Risk-based Screening Lewis: Residential and Non-Residential 

Generic Cleannv Criteria "' 

Residential 

Drinking Water ** 

Non-Residential 

Drinking Water **' 

Groundivater 

Surface Water 

Interface '" 

MW-IOID 

WG-56393-071S13-EB-180 

• 7AS/2013 

664.33-5S9.33 

\ tw-iois 

WG-56393-071S13-EB-17S 

7AS/2013 

MW-I02D 

WG'S6393-071613-EB-16S 

7A6/2013 

MW-102S 

WG-56393-0T1613-EB-169 

7Ae/2D13 

MW-103D 

WC-56393-071713-EB-173 

7/17/2013 

674.37-639.37 

Semi-Volatile Organic Camponnds (SVOCs) 

Acenaphlhonc 

Acenaphlhylcne 

Anthracene 

B(;nzo(a)anthraceni! 

Bcrzo(a)pyrene 

Bcnzo(b)nuoranLhene 

Bcn20(g,h,i)perylene 

Denzo(k)[luoranihene 

Butyl benzyl phthalate (BBP) 

Carbazole 

4-Ch] oro-3-methylpheno! 

bis(2-Chloroethyl)cther 

2-Chloro phenol 

Chrysene 

D ibe nzl,n,h>a nlhrace ne 

Dibcnzofuran 

33'-DichIon)benzidino 

^4-Dichlorophenol 

Diethyl phthalate 

Dimethyl phthalate 

Z4-Dimclhylphenol 

Di-n-bulylphthalate (DBF) 

'i,6-Dinitro-2-methylphcnol 

14-Di ni tro lol u c no 

Di-n-octyl phthalate (DnOP) 

bis(2-Ethylhcxyl)phlhalate (DEHP) 

Fluoranthcne 

Fluoreno 

HeKachlorobonzene 

Hcxac hlorobutadiene 

Hexac h lo rocy cl ope n tad iene 

H ex Qchlo roc 1 ha ne 

1 ndeno(l,Z3-cd)py rene 

Isophoronc 

2-Methytnaphlhalcne 

2-Me thy I phenol 

4-MclhyIphenol 

Naphthalene 

Nitrobenzene 

2-Nitrophcnol 

N-NilKeodi-n-propylamine 

N-Nitrosodiphcnylamine 

Pc n tach! orophe nol 

Phenanlhreno 

Phenol 

Pyn;ne 

14,5-TrichIo rop hcnol 

14,6-Trichlorophenol 

ug/L 

ug/L 

UE/L 

UE/L 

ug/L 

UB/L 

UE/L 

UE/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

"B/L 

ug/L 

ug/L 

«E/L 

ug/L 

ug/L 

ug/L 

"E/L 

ug/L 

ug/L 

UE/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

UB/L 

UE/L 

UE/L 

UE/L 

ug/L 

ug/L 

ug/L 

"S/L 

"S/L 

ug/L 

UE/L 

ug/L 

UE/L 

ug/L 

"B/L 

"E/L 

1300 

52 

43 

11 

5 

1,5 

1 

1 

1200 

85 

150 

2 

45 

1,6 

2 

ID 

1,1 

73 

5500 

7300O 

370 

880 

20 

7.7 

130 

6 

210 

880 . 

1 

15 

50 

7.3 

2 

770 

260 

370 

370 

520 

34 

20 

5 

270 

1 

52 

4400 

140 

730 

120 

3800 

150 

43 

8.5 

5 

1.5 

1 

1 

2700 

350 

420 

8.3 

130 

1,6 

2 

ID 

4.3 

210 

16000 

210000 

1000 

2500 

20 

32 

380 

6 

210 

2000 

1 

42 

50 

21 

2 

3100 

750 

1000 

1000 

1500 

9.6 

53 

5 

1100 

1 

150 

13000 

140 

2100 

470 

7.4 

1 

18 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.52 U 

0.21 U 

052 U 

0.21 U 

0.21 U 

0.21 U 

ZIU 

0.52 U 

0.21 U 

0.21 U 

4.2 U 

0.21 U 

11 UJ 

0.21 U 

0.21 U 

1.1 U 

0.21 U 

. 0.21 U 

0.21 U 

0.21 U 

1.1 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.52 U 

0.52 U 

0.21 U 

021 U 

0 52U 

0.71 U 

0.21 U 

1.1 U 

0.21 U 

0.52 U 

0.21 U 

0.52 U 

0.52 U 

0.19 U 

0.19 U 

0.19 U 

0.19 U 

0.19 U 

0.19 U 

0.19 U 

0.19 U 

0.19 U 

0.19 U 

0.48 U 

019 U 

0.48 U 

0.19 U 

0.19 U 

0.19 U 

1.9U 

0.48 U 

0.19 U 

0.19 U 

3.8 U 

0.19 U 

1.9 UJ 

0.19 U 

0.19 U 

0.95 U 

0.19 U 

0.19 U 

0.19 U 

0.19 U 

0.95 U 

0.19 U 

0.19 U 

0.19 U 

0.19 U 

0.48 U 

0.48 U 

0.19 U 

0.19 U 

0.48 U 

0.19 U 

0.19 U 

0.95 U 

019 U 

0.48 U 

0.19 U 

048 U 

0.21 U 

0.21 U 

021 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.51 U 

0.21 U 

0.51 U 

0.21 U 

o.nu 
0.21 U 

11 U 

0.51 U 

0.21 U 

0.21 U 

4.1 U 

0.21 U 

ZIU 

0.21 U 

0.21 U 

1.1 U 

0.21 U 

021 U 

0.21 U 

0.21 U 

1.1 U 

0.21 U 

021 U 

0.21 U 

0.21 U 

0.51 U 

0.51 U 

0.067 J 

0.21 U 

0.51 U 

0.21 u 

0.21 U 

1.1 u 

0.21 U 

0.51 U 

0.21 U 

0 51 U 

0.51 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.50 U 

0.30 U 

0.50 U 

0.20 U 

0.20 U 

0.20 U 

ZOU 

0.50 U 

0.20 U 

0.030 J 

4.0 U 

0.20 U 

ZOU 

0.20 U 

0.20 U 

LOU 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

1.0 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.50 U 

0.50 U 

0.040 J 

0.20 U 

0.50 U 

0.20 U 

0.20 U 

1.0 U 

0.20 U 

0.50 U 

0.20 U 

0.50 U 

0.50 U 

0.19 U 

0.19 U 

0.19 U 

0.19 U 

0.19 U 

0.19 U 

0.19 U 

0.19 U 

0.19 U 

0.021 J 

0.48 U 

0.19 U 

0.48 U 

0.19 U 

0.19 U 

0.19 U 

1.9 U 

0.48 U 

0.19 U 

0.19 U 

3.8 U 

0.19 U 

1.9 UJ 

0.19 U 

0.19 U 

0.95 U 

• 0.19 U 

0.19 U 

0.19 U 

0.19 U 

0.95 U 

0.19 U 

0.19 U 

0.19 U 

0.19 U 

0.48 U 

0.48 U 

019U 

0.19 U 

0.48 U 

0.19 U 

0.19 U 

0.95 U 

0.023 J 

0.48 U 

0.19 U 

0.48 U 

0.48 U 

056393-Memo25-T2 
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TABLE 2 
SUMMARY O F JULY 2013 G R O U N D W A T E R ANALYTICAL RESULTS 

12TH STREET LANDFILL 
O T S E G O T O W N S H I P , M I C H I G A N 

Page 3 of 12 

Sample Location 

Sample Identification 

Sample Date 

Sample Elevation (feet AMSL) 

Mlclii^nn Act 451. Pari 201 Cleanup Criteria and Part 213 
Risk-based Scrreninjr Levels: Residential nvd Nan-Residential 

Generic Cleanup Criteria "' 

Residential 

Drinking Water" 

Non-Residential 

Drinking Water *̂ 
Groundwater 

Sniface Water 

Interface "' 

MW-IOID 

WG-56393-07IS13-EB-1S0 

7AS/2013 

MW- lO iS 

WG-563W-071SJ3-EB-17S 

7A8/2Qi3 

MW-102D 

WG-S6393-Q 716U-EB-163 

7A^013 

MW-1Q2S 

WG-S6393-071613-EB-169 

7A6/2013 

MW-103D 

WG'56393-0717J3-EB-173 

7A7/2013 

674.37-639.37 

PCBs 

AnDclor-1016 

Arodor-1221 

Arodor-1232 

Arodor-1242 

Arwlor-124S 

Aroclor-12S4 

Arodor-1260 

Total PCBs 

(PCB-1016) 

(PCB-1221) 

(PCB-1232) 

(PCB-1242) 

(PCB-12-18) 

(PCB-1254) 

(PCB-1260) 

ug/L 

"G/L 

"S/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

0.021 U 

0.041 U 

0.021 U 

0.021 U 

0.021 U 

0.021 U 

0.021 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

N D 

0.020 U 

0.O40U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

N D 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

N D 

0.020 U 

O.MOU 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

N D 

Dioxins/Furans 

l,Z3,4,6,7,8-Heptachlorodibcnzofuran{HpCDF) ug/L 

l,2A4,7.8,9-Heptachlorodibcnzofurmn (HpCDF) ug/L 

Total heptachlorodibenzofuran (HpCDF) ug/L 

l,2A4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) ug/L 

Total heptachlorodit'enzo-p-dioxin (HpCDD) "g/L 

l,13,-!,7,8-Hexachloro(iibenzoruran(HxCDF) ug/L 

l,13,6,7,8^Hexachlorodibenzofuran(HxCDF) ug/L 

l,13,7,8,9-Hexachlorodibenzofuran(HxCDF) ug/L 

13,4,6,73-Hexachlorodibenzofuran{H)iCDF) ug/L 

Total hexachlorodibtinzofuran (HxCDF) ug/L 

l,Z3,4,7,8-Hcxai:h|or-odiber\zo-p-dioxin (HxCDD) ug/L 

l,2,3,6,7,8-Hexachlorodibcrm>p-dioxin (HxCDD) ug/L 

l,Z3,7,8,9-Hexachlorodiber\zo-p-dioxin (HxCDD) ug/L 

Total hexachlorodibtinzo-p-dioxin (HxCDD) ug/L 

1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) ug/L 

l,2,3,4,6,7,8,9-Octacbiorodibenzo-p-dioxLn(OCDD) uf^L 

1,2,3,7,8-Penlachlorodibenzofuran (PeCDF) ug/L 

2;i,4,7,8-Pentadilorodibenzofuran(PeCDF) ug/L 

Total pentachlorodibenzofuran (PeCDF) ug/L 

l,2,3,7,8-Pentach]orodlbenzc^-p-dioxin (PeCDD) ug/L 

Tolal ponlachlorodilwnzo-p-dioxin (PeCDD) ug/L 

Total tetrachlorodibenzofuran (TCDF) ug/L 

2,3,7,8-Tetrachtorodibenzofuran(TCDF) ug/L 

2,3,7,8-Tetrach!orodibenzo-p-dioxin (TCDD) ug/L 

Total tetrachlorodibtfnzo-p-dioxin (TCDD) ug/L 

• 0.0000247 U 

0.0000247 U 

00000347 U 

0 0000247 U 

0.0000247 U 

0 0000247 U 

0.0000247 U 

0.0000247 U 

0.0000247 U 

0.0000247 U 

0.0000247 U 

0.0000247 U 

0.0000247 U 

0.0000247 U 

00000121J 

0.000114 U 

0.0000247 U 

0.0000247 U 

0.0000247 U 

0.0000247 U 

0.0000247 U 

0.00000494 U 

0.0000^94 U 

0.00000494 U 

0.00O0O494 U 

0.0000248 U 

0.0000248 U 

0.0OOO248 U 

0.0000248 U 

0.0000115 J 

0.0000248 U 

0.0000248 U 

0.0000248 U 

0.0000248 U 

0.0000248 U 

0.0000248 U 

0.0000248 U 

0,0000248 U 

0,0000248 U 

0,0000497 U 

0.000104 U 

0,0000248 U 

0,0000248 U 

0,0000248 U 

0,0000248 U 

0,0000248 U 

0.00000497 U 

0.00000497 U 

0.00000497 U 

0.00OOCM97 U 

0.00000213 J 

0.0OOO245 U 

0.00000809 J 

0000005431 

0.00000543 J 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.00000685 J 

0.0000681 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.00000489 U 

0.00000489 U 

0.00O0O489 U 

0.0000O489 U 

0.00000216 J 

0.0000266 U 

0 00000597 J 

0.00000627 J 

0.00000895 J 

0.0000266 U 

0.0000266 U 

0.0000266 U 

0.0000266 U 

0.0000266 U 

00000266 U 

0.000000739 J 

00000266 U 

0.0000266 U 

0.0000104 J 

0.0000823 

00000266 U 

0.0000366 U 

0.0000266 U 

0.0000266 U 

0.0000266 U 

0 00000531 U 

0.00000531 U 

0.00000531 U 

0.00000531 U 

0.00000171 J 

0.0000245 U 

000000495 J 

0.0000245 U 

0 00000459 J 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.000000727 J 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.000049 U 

0.0000591 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000049 U 

0.0000049 U 

0.0000049 U 

0.0000O49U 

n toxicity equii'alent (TEQ) ug/L 0.000000103 

056393-Menio25-T2 



TABLE 2 
S U M M A R Y O F JULY 2013 G R O U N D W A T E R ANALYTICAL RESULTS 

12TH STREET LANDFILL 
O T S E G O T O W N S H I P , M I C H I G A N 

Page 4 of 12 

Sample Location 

Sample Identification 

Sample Date 

Sample Elevation (feet AMSL) 

Michigan Act 451. Pari 201 Cleanup Criteria and Part 213 
Risk-based Screenmg Levels: Residential and Non-Residential 

Generic Cleanup Criteria '" 

Residential 

Drinking Water *" 

Non-Residential 

Drinking Water "" 

Groundwater 

Snrface Water 

Interface ''̂ ' 

MW-JOID 

WG-56393-07I5I3-EB-J 

7ASA0U 

MW-lOlS 

WC-56393-071S13-EB-173 

7AS/2013 

MW-102D 

WG-56393-071613-EB-16S 

7A^0J3 

MW-102S 

WG-56393-071613-EB-169 

7A^013 

MW-I03D 

WG-56393-071713-EB-173 

7A7A013 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Chromium VI (hexavalent) 

Cyanide (amenable) 

Cyanide (total) 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

ufi/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

«S/L 

ug/L 

"g/L 

ug/L 

ug/L 

ug/L 

*ig/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

130 

10 

1400 

41 

5.1 

11 

11 

5.2 

100 

23 

c 34 

5200 

0.0013 

130 

5 

0.2 

3.7 

27 

310 

39.7 U 

0.05 U 

0.50 U 

75.1 

0.020 U 

0.020 U 

0.78 U 

ZOU 

10 U 

10 U 

0.332 

1.12 
304'''' 

0.372 

24700 

9.420 

OOOIU 

1.88 

1.0 U 

0.029 U 

25400 

0.020 U 

0.36 

3.63 

2.0 U 

0.05 U 

0.50 U 

81.7 

0.020 U 

0.020 U 

1.09 U 

ZOU 

10 U 

10 U 

0.155 

0.53 U 

1 20.0 U 

0.020 U 

25400 

0.420 

0.001 U 

1.87 

1.0 U 

0.020 U 

24700 

0.020 U 

0.20 J 

0.66 U 

2.1 

0.05 U 

0.261 

69.4 

0.020 U 

0.020 U 

0.73 

ZOUJ 

10 U 

10 U 

0.134 

0.44 

7.1 J 

0.020 U 

22200 

0.287 

0.001 U 

0.50 U 

0.7 J 

0.020 U 

21800 

0.020 U 

0.25 

0.37 J 

5.6 

0.05 U 

0.25 J 

97.7 

0.020 U 

0.020 U 

0.71 

2.0 U 

10 U 

10 U 

0.327 

0.67 

35 3 

0.020 U 

25400 
1 US'" 

0.001 u 

0.50 U 

0.7 J 

0.020 U 

22500 

0.031 U 

0.23 

0.54 

11.0 

0.05 U 

0.23 J 

62.6 

0.020 U 

0.020 U 

0.92 

2.0 UJ 

10 U 

10 U 

0.166 

0.55 

35.9 

0.034 U 

23100 

] 1.580 

0.001 U 

1.56 

0.5 J 

0.020 U 

20700 

0.020 U 

0.30 

1.35 

Field Parameters 

Conductivity 

Dissolved oxygen (DO) 

Oxidation reduction potential (ORP) 

pH 

Temperature 

Turbidity 

mS/cm 

r"g/L 
iiJlivoit 

DegC 

NTU 

0.720 

4.59 

-712 

7.29 

15.09 

1.81 

0716 

4.96 

24.6 

6.98 

16.17 

2.03 

0.669 

1.37 

159.7 

7 69 

17.60 

1.23 

0.749 

1.95 

-320.7 

7.09 

21.14 

1.27 

0 637 

0.97 

-54 0 

7.23 

18.46 

199 

Notes: 

U - NoV delected at ihe assodaled reporting limit 

J - Estimated concentration. 

UJ - Not detected; associated reporting limit is estimated. 

R-Rejected. 
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Sample Locat ion 

Sample Identif icat ion 

Sample Da te 

Sample Elevat ion (feetAMSL) 

AfW-I04D 

U'C-56393-07I7]3-ES-174 

7/17/2013 

MW-104S 

WG'56393-071713-EB-175 

7A7/2013 

MW-105D 

WC-56393-Q71S13-EB-182 

7AS/2Q13 

MW-105S 

WG-56393-071S13-EB-l 31 

7AS/2013 

MW-1D6D 

WG-56393-071913-EB-1S6 

7A9A013 

MW-106D 

WC-56393-071913-EB-187 

7A 9/2013 

Dupl icate 

664.66-620.66 

MW-106S 

WG-56393-071913-EB-l 85 

7A9/1013 

Volatile Organ ic Compounds (VOCs) 

Acetone 

B rom od i chl o rome thane 

Bromofofm 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) (MEK) 

Carixin disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroe thane 

Chloroform (Trichlorometliane) 

Ch lo rome thane (Methyl chloride) 

l ,2-Dibromo-3-chloropropane (DBCP) 

Dibromochloronie thane 

1,2-Dibromoethane (Ethylene dibromide) 

1,2-Dichlorobenzcne 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Dichlorodif luoromethane (CFC-13) 

1,1 - D ichl o roe than e 

1,2-Dichlorocihane 

1,1-Dichloroelhene 

cis- l ,2-Dichloroethcne 

t rans- l ,2-Dichloroethene 

1,2-Dichloropro p a n e 

cis-1,3-D ich I o ropna pe ne 

trans-1,3-Dich I ora p ropene 

Ethylbenzene 

2-Hexanone 

Isopropyl benzene 

Methyl t e n butyl e ther (MTBE) 

4-Methyl-2-pentanone (Methyl isobutyl ketone) (MlBK) 

Methylene chlor ide 

Sty rene 

1,1,2,2-Tctrachloroe thane 

Te tra chloroethene 

Toluene 

1,14-Tri chlo robenzene 

1,1,1-TrichJoroe thane 

1,1,2-Trichloroe thane 

Tri chlo roe thene 

Trichlorof luoromeihane (CFC-11) 

Vinyl c h l o n d e 

o-Xylene 

mirp-Xylenes 

" B / L 

" B / L 

" B / L 

" 8 / L 

" S / L 

« g / L 

" B / L 

" E / L 

" S / L 

" g / L 

" S / L 

" S / L 

" E / L 

" g / L 

" E / L 

" g / L 

" E / L 

" E / L 

" E / L 

" E / L 

" B / L 

" B / L 

" S / L 

u g / L 

" E / L 

" g / L 

" S / L 

" S / L 

" 6 / L 

" g / L 

" E / L 

" S / L 

" E / L 

" g / L 

" g / L 

" g / L 

" E / L 

" g / L 

" S / L 

" g / L 

" g / L 

" S / L 

" E / L 

" B / L 

" B / L 

R 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

0.50 UJ 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2 0 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

R 

Z O U 

0.50 U 

20 U 

2 0 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

2 0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

0.50 UJ 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

ZOU 

0.50 U 

ZOU 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

O 5 0 U 

R 

ZOU 

0.50 U 

20 U 

ZOU 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

ZOU 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

0.50 U 

0.50 U 

0.50 U 

0,50 U 

R 

0.50 UJ 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

ZOU 

050 U 

ZOU 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

Z O U 

0.50 U 

20 U 

Z O U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

Z O U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

0.50 UJ 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

1 0 U 

0.50 U 

1 0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0 5 0 U 

R 

2.0 U 

0.50 U 

20 U 

Z O U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

Z O U 

0.080 J 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0 5 0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0 5 0 U! 

R 

0.50 Uj 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

Z O U 

0.50 U 

Z O U 

0.50 U 

0.50 U 

0.50 U 

0 5 0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

1 0 U 

0.50 U 

20 U 

1 0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

1 0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0,50 UJ 

R 

0.50 UJ 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

Z O U 

0.50 U 

0.50 U 

0.5OU 

0.50 U 

0.50 U 

0 5 0 U 

0.50 U 

0 5 0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

Z O U 

0.50 U 

20 U 

Z O U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

Z O U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 UJ 

R 

0.50 UJ 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

I D U 

0.50 U 

20 U 

Z O U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

Z O U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

056393-Memo25-T2 
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Sample Location 

Sample Identification 

Sample Date 

Sample Elevation (fret AMSL) 

MW--104D 

WG-56303-071713-EB-174 

7A7/2013 

633.43-613.43 

hfW-104S 

WG-56393'071713-EB-l 75 

7A7/2013 

m\r-105D 

WG-56393-071313-EB-132 

7AS/2013 

MW-105S 

WG-56393-071313-EB-131 

7A 3/2013 

MW-I06D 

WG-56393-071933-EB-IS6 

7A9/2013 

MW-106D 

WG-56393-071913-ED-187 

7A9/2013 

Duplicate 

664.66-620.66 

MW-106S 

WG -56393-0 71913-EB-l 55 

7/19/2013 

Semi-Volatile Organic Compounds (SVOCs) 

Acei\aphthene 

Acenaph thy Iene 

Anthracene 

Be nzo(a )anthracene 

Benzo(a)pyrene 

Be nzo(b) fl uo ran thene 

Be nzo(g, h, i) pe ry Iene 

Bcnzo(k) fluoran the ne 

Butyl benzylphthalale (BBP) 

Carbazole 

4-Chloro-3-methylphenol 

bis(2-Chloroclhyl)ether 

2-Chlorophenol 

Diber\z(a,h)ant hracene 

Dibcnzofuran 

3,3'-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethyl phthalate 

Dimethyl phthalate 

14-Dimethylphenol 

Di-n-butyl phthalate (DBP) 

4,6-Dinitro-2-methylphenol 

14-DinitroIoluene 

Di-n-octyl phthalate (DnOP) 

bis(2-Ethylhexyl)phthalate (DEHP) 

Fluoran thene 

Fluorene 

H exa chl o robe nzc ne 

Hexachlorobutadiene 

H exo chl o rocy do pe n tad iene 

Hexachloroe thane 

Indeno(l,13-cd)pyrene 

2-Methylnaphlhalene 

2-Methylphenol 

4-Methyl phenol 

Naphthalene 

Nitrobenzene 

2-Nitrophenol 

N-NI trosod i-n • p ropy I anune 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

2,4,5-TricWorophenol 

14,6-Trichlorophenol 

" S / L 

" 6 / L 

" B / L 

" S / L 

" E / L 

" E / L 

" E / L 

" S / L 

" E / L 

" E / L 

" E / L 

" B / L 

" E / L 

" g / L 

" B / L 

" E / L 

" g / L 

" E / L 

" E / L 

" E / L 

" S / L 

" S / L 

" E / L 

" g / L 

" E / L 

" B / L 

" 8 / L 

" E / L 

" 8 / L 

" 8 / L 

" 8 / L 

" E / L 

" E / L 

" E / L 

" g / L 

" E / L 

" E / L 

" B / L 

" E / L 

" g / L 

" E / L 

" B / L 

" 8 / L 

" B / L 

" B / L 

" B / L 

" B / L 

" 8 / L 

020 U 

0.20 U 

0.20 U 

0021J 

0.20 U 

020 U 

0.20 U 

0.20 U 

020 U 

0.20 U 

0.49 U 

020 U 

0 . « U 

O20U 

0.20 U 

0.20 U 

Z O U 

0.49 U 

0.20 U 

020 U 

3.9 U 

O20U 

ZOUJ 

020 U 

020 U 

097 U 

0.20 U 

0.20 U 

O20U 

0.20 U 

0.97 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.49 U 

0.49 U 

0.CM4J 

020 U 

049 U 

020 U 

0.20 U 

0.97 U 

0.20 U 

0.49 U 

0.20 U 

049 U 

0.49 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.50 U 

0.20 U 

0.50 U 

0.20 U 

0.20 U 

0.20 U 

2.0 U 

0.50 U 

0 2 0 U 

020 U 

4.0 U 

0 2 0 U 

1 0 UJ 

0.20 U 

0.20 U 

0.99 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.99 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.50 U 

0.50 U 

0.20 U 

0.20 U 

0.50 U 

0.20 U 

0.20 U 

0.99 U 

0.20 U 

0.50 U 

0.20 U 

0.50 U 

0.50 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

020 U 

0.20 U 

. 0.019 J 

0.50 U 

0.20 U 

0.50 U 

0 20U 

0.20 U 

0.20 U 

2.0 U 

0.50 U 

0.20 U 

0.20'U 

4.0 U 

0.20 U 

10 UJ 

0.20 U 

0.20 U 

0.99 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.99 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.50 U 

0.50 U 

0.20 U 

0.20 U 

0.50 U 

0.20 U 

0.20 U 

0.99 U 

0.20 U 

0.50 U 

0.20 U 

0.50 U 

0.50 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.52 U 

0.21 U 

0.52 U 

0.21 U 

0.21 U 

0.21 U 

ZIU 

0.52 U 

021 U 

0.21 U 

4.2 U 

0.21 U 

11 UJ 

0.21 U 

0.21 U 

1.1 U 

0.21 U 

0.21 U 

o;2iu 
021 U 

1.1 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.52 U 

0.52 U 

0.035 J 

0.21 U 

0.52 U 

0.21 U 

0.21 U 

I I U 

a21U 

0.52 U 

021 U 

0.52 U 

0.52 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.48 U 

0.20 U 

0.48 U 

0.20 U 

0.20 U 

0.20 U 

Z O U 

0.48 U 

0.20 U 

0.20 U 

3.9 U 

0.20 U 

ZOU 

0.20 U 

0.20 U 

0.96 U 

0.20 U 

0.20 U 

0.20 U 

0.20 UJ 

0.96 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.48 U 

0.48 U 

0.20 U 

0.20 U 

0.48 U 

0.20 U 

0.20 U 

0.96 U 

0.20 U 

0.48 U 

0.20 U 

0.48 U 

0.19 U 

0.19 U 

a i 9 U 

0.020 J 

0.19 U 

0.19 U 

0.19 U 

0.19 U 

0.19 U 

0.19 U 

0.48 U 

0.19 U 

0.48 U 

0.19 U 

0.19 U 

0.19 U 

1.9 U 

0.48 U 

0.19 U 

0.19 U 

3.8 U 

019U 

1.9 U 

0.19 U 

0.19 U 

0.95 U 

0.19 U 

0.19 U 

0.19 U 

0.19 UJ 

0.95 U 

0.19 U 

0.19 U 

0.19 U 

0.19 U 

0.48 U 

0.48 U 

0.19 U 

0.19 U 

0.48 U 

0.19 U 

0.19 U 

0.95 U 

0.19 U 

0.48 U 

0.19 U 

0.48 U 

0.48 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

020 U 

0.20 U 

0.49 U 

0.20 U 

0.49 U 

0.20 U 

0.20 U 

0.20 U 

10 U 

0.49 U 

0.20 U 

0.20 U 

3.9 U 

0.20 U 

10 U 

0.20 U 

0.20 U 

0.98 U 

0.20 U 

0.20 U 

0.20 U 

0.20 UJ 

0.98 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.49 U 

0.49 U 

0.20 U 

0.20 U 

0.49 U 

0.20 U 

0.20 U 

0.98 U 

0.20 U 

0.49 U 

0.20 U 

0.49 U 

0.49 U 
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Sample Location 

Sample Identification 

Sample Date 

Sample Elevation {feetAMSL) 

MW-104D 

WC-56393-071713-EB-174 

7A 7/2013 

MW-I04S 

WG-56393-071713-EB-175 

7A7/2013 

6S4.36-653.36 

MW-IOSD 

WC-56393-071813-EB-ia2 

7A8/2013 

MW-105S 

WC-56393-071S13-EB-1S1 

7AS/2013 

MW-106D 

WG-56393-0n913-EB-136 

7A9A013 

^fW-106D 

WG-56393-071913-EB'1S7 

7A9A013 

Duplicate 

664.66-620.66 

MW-106S 

WG-56393-071913-EB-135 

7A9/2013 

PCBs 

Arodor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

ArDclor-1248 

Aroclor-1254 

Aroclor-1260 

Total PCBs 

(PCB-1016) 

(PCB-1221) 

(PCB-1232) 

(PCB-1242) 

(PCB-1248) 

(PCB-1254) 

(PCB-1260) 

" g / L 

" E / L 

" E / L 

" E / L 

" E / L 

" E / L 

" B / L 

" B / L 

0.020 U 

0.040 U 

O020U 

a020 U 

0020 U 

0020 U 

0020 U 

N D 

0.020 U 

0.039 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0 020U 

0.020 U 

N D 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0 020U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.0057 J 

0.020 U 

0.0057 J 

0.020 U 

0.039 U 

0.020 U 

0.020 U 

0.020 U 

0.0048 J 

0.020 U 

0.0048 J 

0.021 U 

0.042 U 

0.021 U 

0.021 U 

0.021 U 

0.0052 J 

0021 U 

0.0052 J 

Dioxins/Furans 

1,2,3,4,6,7,&-Hcplachlorodibenzofuran (HpCDF) 

1,13,4,7,8,9-Heptachlorodibenzofuran (HpCDF) 

Tolal heptachlorodibenzofuran (HpCDF) 

l,2J,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 

Total heptach 1 orodibenzo-p-dioxin (HpCDD) 

1,13,4,7,8-HexacWorodibcnzofuran (HxCDF) 

1,2,3,6,7,8-Hoxachlorodibenzofuran (HxCDF) 

1,13,7A9-Hexach)orodibcnzofuran (HxCDF) 

13,4,6,7,8-Hexach)orodibenzofuran (HxCDF) 

Total hexa chlo rod ibe nzofu ran (HxCDF) 

l,2J,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 

1,1,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 

l,2,3,7A9-Hexach]orDdibenzo-p-dioxin (HxCDD) 

Total hexachlorodibenzo-pKlioxin (HxCDD) 

l,U,4,6,7A*Octachlorodibcnzofuran (OCDF) 

l,2;j,4,6,7A9-Octachtorodibenzo-p-dioxin(OCDD) 

1,13,7,8-Pentachlonadibenzofuran (PeCDF) 

Z3,4,7,8-Pcntachlon3diben2ofurun (PeCDF) 

Total pentachlorodibenzofuran (PeCDF) 

l,Z3,7,8-Pcntachlorodibenzo-p-dioxin (PeCDD) 

Total penlachlorodibenzo-p-dioxin (PcCDD) 

Total tetrachlorodibenzofuron (TCDF) 

Z3,7,8-Telrachlorodiben2ofuran (TCDF) 

2,3,7,8-TetrachIorodibonzo-p-dioxin (TCDD) 

Total tetrachlorodibenzo-p-dioxin (TCDD) 

Dioxin toxicity equivalent (TEQ) 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

UC/L 

u g / L 

u g / L 

u g / L 

u f i / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

0.00000158 J 

0.0000239 U 

0.00000551 J 

00000239 U 

0.0000142 J 

0.0000239 U 

0.0000239 U 

0.0000ZJ9U 

0.0000239 U 

aoooou9u 

0.000O239U 

0.000OZJ9U 

0.0000239 U 

00000239 U 

0.0000478 U 

0.0000673 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.00OO239U 

0.0000239 U 

0.0000O478 U 

0.00000478 U 

0.00000478 U 

0.00000478 U 

0.0000000158 J 

0.00000181 J 

0.0000243 U 

0.00000628 J 

0.0000243 U 

0.0000143 J 

0.0000243 U 

0.0000243 U 

0.0000243 U 

0.0000243 U 

O.D000243 U 

0.0000243 U 

0.0000243 U 

0.0000243 U 

0.0000243 U 

0.0000487 U 

0.0000713 U 

0.0000243 U 

0.0000243 U 

0.0000243 U 

0 0000243 U 

0.0000243 U 

O.0000M87 U 

O.0000O487 U 

0.00000487 U 

0.0000O487 U 

00000000181J 

0.0000241 U 

0.0000241 U 

0.00000412 J 

0.00000524) 

0.0000241 U 

0.0000241 U 

0.0000241 U 

0.0000241 U 

0.0000241 U 

0.000000652 J 

0.0000241 U 

0.0000241 U 

0.0000241 U 

0.0000241 U 

0.00000721 j 

0.0000762 U 

0.0000241 U 

0.000O241 U 

00000241 U 

0.0000241 U 

0 0000241 U 

0.00000482 U 

0.0O00O482 U 

0.00000482 U 

0.00000482 U 

0.0000000775 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.00000578 J 

0.00000578 J 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000107 J 

0.0000842 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.000O239U 

0.00000478 U 

0.00000478 U 

0.00000478 U 

0.00000478 U 

0.0000239 U 

0.0000239 U 

0.00000286 J 

0.00000384 J 

0 00000728 J 

0.0000139 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000139 U 

0.0000239 U 

0.0000477 U 

0.0000539 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

o.oooon9 U 

0.000C239U 

0.00000477 U 

0.00000477 U 

0.00000477 U 

0.00000477 U 

0.0000238 U 

0.0000238 U 

0.00000462 J 

0.0000238 U 

0.0000103 J 

0.000023S U 

0.0000238 U 

0.0000238 U 

0.0000238 U 

0.0000238 U 

0.0000238 U 

0.0O0O238U 

0.0000238 U 

a0000238U 

0.0O0O176 U 

0.0000872 U 

0.0000238 U 

0.0000238 U 

0.0000238 U 

0.0000238 U 

0.0000238 U 

0.00000176 U 

0.00000476 U 

0.00000476 U 

0.00000476 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.00000476 J 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0OOO239U 

0.0000477 U 

0.000059 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.00000477 U 

0.00000477 U 

0.00000477 U 

0.00000477 U 

056393-Memo25-T2 
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TABLE 2 
SUMMARY OF JULY 2013 GROUNDWATER ANALYTICAL RESULTS 

12TH STREET LANDHLL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 8 of 12 

Sample Location 

Sample Identification 

Sample Date 

Sample Elevation (feet AMSL) 

MW-I04D 

WG-56393-071713-EB-l 74 

7/I7/ZW3 

MW-104S 

WC-56393-071713-EB-17S 

7A7/2013 

MW-105D 

WG-56393-071S13-EB-132 

7AS/2013 

MW-105S 

WG-56393-071 SI 3-EB-Ifl 

7A3/2013 

^fW-106D 

WG-56393-071913-EB-1S6 

7A9/2013 

MW-106D 

WG-56393-071913-EB-1S7 

7A9A013 
Duplicate 

664.66-620.66 

MW--106S 

WG-56393-071913-EB-185 

7A9/2013 

Metals 

Aluminum 

Antimony 

Barium 

Beryllium 

Cadmium 

Chromium 

Chromium VI (hexavalent) 

Cyanide (amenable) 

Cyanide (total) 

Cobalt 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

" S / L 

" S / L 

" S / L 

" 8 / L 

" E / L 

" E / L 

" E / L 

" E / L 

" E / L 

" B / L 

" 8 / L 

" 8 / L 

" B / L 

" B / L 

" B / L 

" S / L 

" 8 / L 

" E / L 

" E / L 

" E / L 

" E / L 

" B / L 

" B / L 

" S / L 

Z O U 

0.05 U 

025 J 

67.9 

O020U 

0.020 U 

069 

ZOUJ 

10 U 

10 U 

O140 

0.47 

20.0 U 

0.020 U 

24300 

0195 

OOOl U 

1.52 

0.5 J 

0.020 U 

22200 

0.020 U 

0.26 

077 

Z O U 

0.05 U 

0.26 J 

72.6 

0.O20U 

0.020 U 

0.70 

ZOUJ 

10 U 

10 U 

0.141 

049 

7.9 J 

0.020 U 

24200 

0.327 

0.001 U 

l.SO 

0.5 j 

0.020 U 

22200 

0.020 U 

0.25 

0.54 

3.0 

0.05 U 

0.50 U 

702 

0.020 U 

0.020 U 

0.65 

2.0 U 

10 U 

I D U 

0.153 

0 69 

3.0 J 

O030 

25300 

0341 

0.001 U 

1.90 

0.6 J 

0.020 U 

23000 

O020U 

0.18 J 

1.10 

ZOU 

0.05 U 

0.50 U 

108 

0020 U 

O020U 

072 

ZOU 

10 U 

10 U 

0331 

0.56 

23.9 

O020U 

27200 

1 63.7" 

OOOl U 

Z07 

0 5 J 

0.020 U 

23400 

0.020 U 

0.19 J 

0.60 

5.6 

O07 U 

038 J 

75.8 

0.020 U 

0.020 U 

l-CO 

ZOLJ 

10 U 

10 U 

0160 

0.65 

46.9 

0.064 

24200 

1 Z550 

0.001 U 

1.6S 

0.7 J 

0.020 U 

24300 

0.020 U 

0.25 

1.06 

O07U 

033 J 

76J 

O020U 

0.020 U 

0.98 

0.6 J 

10 U 

10 U 

0166 

068 

7Z7 

0.075 

24700 

3.310 

0.001 U 

1.70 

0.6 J 

0.020 U 

24700 

0.020 U 

024 

1.07 

005 U 

1 1 . . - 1 
336 

0.020 U 

0.020 U 

0.96 

0.7 J 

10 U 

10 U 

0.597 

0.66 

1 10200** 1 

0.020 U 

28200 

1 «'- 1 
0.00154 U 

Z95 

0.6 J 

0.020 U 

23500 

0.020 U 

0.31 

36.9 

Field Parameters 

Conductivity 

Dissolved oxygen (DO) 

Oxidation reduction potential (ORP) 

pH 

Temperature 

Turbidity 

mS/cm 

mg/L 

aiillivolt 

S.U. 

DegC 

NTU 

0.674 

2-01 

132.7 

7.41 

18.07 

3.76 

0.673 

1.89 

-160.7 

7.21 

14.79 

101 

0.691 

Z08 

49.7 

7.49 

16L06 

115 

0.787 

0.07 

-113 

7.15 

19.39 

107 

0 931 

-154 0 

14.83 

176 

0.931 

-154.0 

1.87 

6.85 

14.83 

176 

0.704 

Z05 

109.9 

7.43 

16.56 

Z41 

Notes; 

U - Not detected at the associated reporting limit 

J - Estimated concentration. 

UJ - Not detected; associated reporting limit is estimated. 

R - Rejected. 

056393-Memo25-T2 



Sample Elevation (feetAMSL) 

TABLE 2 
SUMMARY O F JULY 2013 G R O U N D W A T E R ANALYTICAL RESULTS 

12TH STREET LANDFILL 
O T S E G O T O W N S H I P , M I C H I G A N 

Page 9 of 12 

Sample Location 

Sample Identification 

Sample Date 

MW-1Q7S 

WG-56393-071513- EB-163 

7A5/2Q13 

MW-103D 

WG-56393-07l5U-tB-166 

7A5/2013 

hfW-103S 

WG-56393-071613-EB-167 

7/1^013 

MW-109D 

WG-36393-071613-EB-170 

7A6/2013 

Volatile Organic Compounds (VOCs) 

Acetone 

Benzene 

Bromodichloromeihane 

Bnamoform 

Bromomethane (Methyl bromide) 

2-Bulanonc (Methyl ethyl ketone) (MEK) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform (Trichlorometliane) 

Chloromethane (Methyl chloride) 

l,2-Dibromo-3-chlorcipropane (DBCP) 

Di brom ochl 0 ro me I ha nc 

1,2-Dibromoethanc (Ethylene dibromide) 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4- Di chlo robenzc ne 

Dichlorodifluoromethane (CFC-12) 
1,1 - Di chl o roe thane 

1,3- Dichlo roe thane 

l.l-DichloTtX! thene 

cis-1,2-Dichloroethene 

lrans-l,2-Dichloroe thene 

1,2-DichIoropropane 

ci5-l> Dichloropropene 

trans-l ,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Isopropyl benzene 

Methyl tert butyl ether (MTBE) 

4-Methyl-2-pentanone (Methyl isobutyl ketone) (MlBK) 

Methylene chloride 

Styrene 

1,1,12-Tctrachloroethane 

Te trac h 10 roe the n e 

Toluene 

1,2,4-Trichlorobenzene 

1,1,1-Tricliloroethane 

1,1,2-Trichloroethano 

Tricliloroe thene 

TrichlorofluonDmcthane (CFC-ll) 

Vinyl chloride 

o-Xylene 

m4.p-Xylencs 

ug/L 

ug/L 

ug/L 

"8/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

"g/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

VB/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

R 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

ZOU 

050U 

10 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
0.14 j 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

10 U 

0.50 U 

20 U 

10 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.16J 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0 5 0 U 

0.50 U 

0 5 0 U 

R 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

10 U 

0.50 U 

10 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

2.0 U 

0.50 U 

20 U 

1 0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 UJ 

R 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

Z O U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

Z O U 

0.50 U 

ZOU 

Z O U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 UJ 

R 

050 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0 5 0 U 

ZOU 

0.50 U 

Z O U 

0.50 U 

0.50 U 

0 5 0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

O.SOU 

0.50 U 

R 

Z O U 

0.50 U 

20 U 

Z O U 

0.50 U 

0.50 U 

O.SOU 

0.50 U 

Z O U 

O.SOU 

0.50 U 

O.SOU 

O.SOU 

O.SOU 

O.SOU 

O.SOU 

056393-Memo25-T^ 



Sample Elevation (feetAMSL) 

TABLE 2 
SUMMARY OF JULY 2013 GROUNDWATER ANALYTICAL RESULTS 

12TH STREET LANDHLL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 10 of 12 

Sample Location 

Sample Identification 

Sample Date 

AfW-107S 

WG-56393-071513-Efl-l 65 

7A5/2013 

MW-IOSD 

WG-56393-071513-EB-166 

7A5/2013 

MW-IOSS 

WG-56393-07I6I3-EB-I67 

7 A ^ 0 1 3 

MW-1Q9D 

WG-56393-071613-EB-170 

7A€/2013 

Semi-Volatile Organic Compounds (SVOCs) 

Acenaphthene 

Acenaphthylene 

Anthracene 

Be nzo(a )an thrace nc 

Benzo(a)pyrene 

Benzo(b)fl uoranlhene 

Be nzo(g, h, i) pe ry 1 cne 

Benzo(k)fluorBnlhone 

Butyl benzyl phthalate (BBP) 

Carbazole 

4-Chloro-3-methylphQnol 

bis{2-Chloroel hy l)cthcr 

2-Chlorophenol 

Chrysene 

Di be nz(a, h) a n t hrace nc 

Dibcnzoli iran 

3 J ' -Dich lorobcnzid ine 

2,4-Dichlorophenol 

Diethyl phthala te 

Dimethyl phthala te 

14-Dimethy lphcno l 

Di-n-butylphthalate (DBP) 

4,6-Dirutro-2-methylphcnol 

14 -Dim tro toluene 

Di-n-ociyl phthalate (DnOP) 

bis(2-Ethylhexyl)phtha]ate (DEHP) 

Fluoran thene 

R u o r c n e 

H e jcachlorobenze nc 

Hejcachl orobutadienc 

Hexachl o rocy d o pe ntad i eiw 

HexachI oroe than o 

lndeno( l ,13-cd)pyrene 

2-Methy 1 na p h t hale nc 

2-Mcthylphenol 

4-Methy I phenol 

Naphtha lene 

Ni t robenzene 

2-Nitrophonol 

N-NitrosocIi-n-pnapylamine 

N-N i trosodi pheny lami ne 

Pentachlorophenol 

Phenanthrene 

Pher 

Pyrene 

2/1,5-Trichlorophcnol 

14,6-Trichlorophcnol 

" E / L . 

" B / L 

" B / L 

" 8 / L 

" S / L 

" 8 / L 

" 8 / L 

" S / L 

" E / L 

" E / L 

" B / L 

" B / L 

" S / L 

" S / L 

" S / L 

" g / L 

" E / L 

" E / L 

" g / L 

" 8 / L 

" 8 / L 

" S / L 

" E / L 

" E / L 

" E / L 

" S / L 

" E / L 

" S / L 

" B / L 

" E / L 

" E / L 

" E / L 

" E / L 

" B / L 

" 8 / L 

" 8 / L 

" 8 / L 

" S / L 

" g / L 

" E / L 

" E / L 

" g / L 

" g / L 

" g / L 

" E / L 

" E / L 

" E / L 

" B / L 

0.19 U 

0.19 U 

0.19 U 

0.19 U 

019 U 

0.19 U 

019 U 

0 1 9 U 

0.19 U 

0.19 U 

0.48 U 

019 U 

0.48 U 

019 U 

019 U 

0 1 9 U 

1.9 U 

0.48 U 

0.19 U 

0 1 9 U 

3.8 U 

0.19 U 

1.9 U 

0.19 U 

0.19 U 

0.95 U 

0.19 U 

019 U 

0.19 U 

0.19 U 

0.95 U 

0 1 9 U 

0 1 9 U 

0.19 U 

019 U 

0.48 U 

048 U 

0.039 j 

0.19 U 

048 U 

0.19 U 

0.19 U 

095 U 

0.19 U 

048 U 

019 U 

0.48 U 

0.48 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0 2 0 U 

0.20 U 

0.20 U 

0.49 U 

0.20 U 

0.49 U 

0.20 U 

0.20 U 

0.20 U 

1 0 U 

0.49 U 

0.20 U 

0.20 U 

3.9 U 

0.20 U 

1 0 U 

0.20 U 

0.20 U 

0.97 U 

0.20 U 

0.20 U 

0 2 0 U 

0.20 U 

0.97 U 

0.20 U 

0.20 U 

a20u 
0.20 U 

0.49 U 

0.49 U 

0032 J 

0.20 U 

0.49 U 

0.20 U 

0.20 U 

0.97 U 

0.20 U 

0.49 U 

0.20 U 

0.49 U 

0.49 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0 2 1 U 

0 2 1 U 

0.21 U 

0.51 U 

0.21 U 

0.51 U 

0.21 U 

0.21 U 

0 21 U 

Z I U 

0.51 U 

0.21 U 

0.21 U 

4.1 U 

0.21 U 

Z I U 

0.21 U 

0.21 U 

1.1 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

1.1 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.51 U 

0.51 U 

0.051 J 

0.21 U 

0.51 U 

0.21 U 

0.21 U 

1.1 U 

0.21 U 

0.51 U 

0.21 U 

0.51 U 

0.51 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.50 U 

0.20 U 

O.SOU 

0.20 U 

0.20 U 

0.20 U 

2.0 U 

0 5 0 U 

0.20 U 

0.20 U 

4.0 U 

0.20 U 

ZOU 

0.20 U 

0.20 U 

0.45 J 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

1.0 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

O.SOU 

O.SOU 

0.051 J 

0.20 U 

0.50 U 

0.20 U 

0 2 0 U 

1.0 U 

0 2 0 U 

0.50 U 

0.20 U 

0.50 U 

O.SOU 

056393-Memo25-T2 



TABLE 2 
SUMMARY OF JULY 2013 GROUNDWATER ANALVIICAL RESULTS 

12TH STREET LANDHLL 
OTSEGO TOWNSHIP, MICHIGAN 
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Sample Location 

Sample Identification 

Sample Date 

MW-107S 

WC-56393-071513-EB-165 

7A5/2013 

MW-IOSD 

WG-56393-0715I3-EB-166 

7A5/2013 

^rw-loss 
WG-56393-071613-EB-167 

7A6/2013 

MW-109D 

WC-56393-0716\3-EB-n0 

7A6/2013 

Sample Elfvation (feet AMSL) 663.39-613.39 

PCBs 

A roclor-1016 (PCB-1016) 

Aroclor-1221 (PCB-1221) 

Aroclor-1232 (PCB-1232) 

Arodor.1242 (PCB-1242) 

Aroclor-'1248 (PCB-1148) 

Aroclor-1354 (PCB-1254) 

ArwIor-1260 (PCB-1260) 

Total PCB* 

" B / L 

" E / L 

" B / L 

" B / L 

" E / L 

" E / L 

" E / L 

" B / L 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

O020U 

0.020 U 

N D 

0.020 U 

0040 U 

0.020 U 

0.020 U 

0O20U 

0.020 U 

0.020 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

N D 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

N D 

Dioxins/Furans 

l,2;j,4,6,7,S-Heptachlorodibenzofuran (HpCDF) 

1,13,4,7,8,9-Heptachlorod.benzohiran (HpCDF) 

Total heptachlorodibenzofuran (HpCDF) 

1,13,4,6,7,8-Heptachlorodibenzi>p-dioxin (HpCDD) 

Total heplflchlorodibenzo-p-dioxin (HpCDD) 

1,13,4,7,8-Hexachlorodibenzofuran (HxCDF) 

1,13,6,7,8-Hexachlorodibenzofuran (HxCDF) 

l,Z3,7,8,9-HexachlorodibenzoiHiran (HxCD?) 

13,4,6,7,8-Hexachlorodibenzofuran (HxCDF) 

Tolal hexachlorodibenzofuran (HxCDF) 

1,13,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 

l,2;j,6,7,8-HexachlorodibenzD-p-dioxin (HxCDD) 

l,Z3,7,8,9-Hexachlorodibenzo-p-dioxin (HxCDD) 

Total hexachlorodibenzo-p-dioxin (HxCDD) 

l,13,4,6,7,8,9-Oc£ach(orod(benzo(bran (OCDF) 

l,2;3,4,6,7,8,9-Octachlorodiben2o-p-dioxin(OCDD) 

1,2,3,7,8-pentachlorodibenzofuran (PcCDF) 

13,4,7,8-Pentachlorodibenzofuran (PeCDF) 

Total pentachlorodibenzofuran (PcCDF) 

1,13,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 

Total pentachlorodibenzo-p-dioxin (PeCDD) 

Total lelrachlorodibenzofuran (TCDF) 

13,7,8-Tetrachlorodibenzofuran (TCDF) 

13,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 

Total tetrachlorodibenzD-p-dioxin (TCDD) 

Dioxin toxicity equivalent (TEQ) 

" 8 / L 

" E / L 

" E / L 

" E / L 

" E / L 

" E / L 

" E / L 

" E / L 

" g / L 

" g / L 

" E / L 

u g / L 

" E / L 

" E / L 

" E / L 

" E / L 

" E / L 

" E / L 

" g / L 

" E / L 

" g / L 

" S / L 

" E / L 

" 8 / L 

" E / L 

" S / L 

00000238 UJ 

0.0000238 UJ 

00000238 UJ 

00000238 UJ 

00000238 UJ 

000000303 J 

0.0000238 UJ 

0.0000238 UJ 

00000238 UJ 

OOOOOI38 UJ 

00000238 UJ 

00000238 UJ 

0.0000238 UJ 

00000238 UJ 

O.OO0M77 UJ 

0.0000173 J 

00000238 UJ 

0.0000238 UJ 

00000238 UJ 

O0«)O238UJ 

0.0000238 UJ 

000000177 UJ 

000000477 UJ 

000000477 UJ 

000000477 UJ 

0.000000308 J 

OOOC000724J 

00000251 U 

0.000000907 J 

0.0000233 J 

00000251 U 

0.000000723 J 

0.00000O454J 

00000251 U 

00000251 U 

0.000000454J 

0.00000111 J 

0.0000251 U 

00000251 U 

o.ocmoiiij 
0.0000502 U 

0.00100895 J 

0.0000251 U 

00000251 U 

0.0100251 U 

00000251 U 

0.0103251 U 

0.oaX»502U 

0.00OX1502U 

0.00C005O2U 

0.0O100502U 

OoaX)00262J 

0.00000137 j 

0.0000255 U 

0.0000255 U 

0.00000703^ 

0.0000176 J 

00000255 U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.00000839 J 

0.0000743 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.000O255U 

0.00000511 U 

0.00000511 U 

0.00000511 U 

0.00000511 U 

0.000000109 J 

0.00000449 J 

0.0000342 U 

0.000015 J 

0.0000236 

0.0000815 

0.0000242 U 

0.0000242 U 

0.0000242 U 

0.0000242 U 

0.0000242 U 

0.00000129 J 

0.0000011 J 

0.0OOOO395J 

0.0000149 J 

0.0000155 J 

0000173 

0.0000242 U 

00000242 U 

0.0000242 U 

0.0000242 U 

0.00OO242 U 

0.O0O0CH81U 

0.0OO0tM84U 

0.0000O484U 

0.00000484 U 
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Sarrrple Elevation (feetAMSL) 

Notes: 

U - Not detected at. the assodaled reporting limit. 

J - Estimated concentration. 

UJ - Not detected; associated reporting limit is cstir 

R - Rejected. 

TABLE 2 
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Sample Location 

Sample Identification 

Sample Date 

MW-107S 

WC-56393-071513-EB-165 

7A5/2013 

MW-IOSD 

WG-56393-071513-ZB-166 

7A5/2013 

MW-108S 

WC-56393-071613-EB-167 

7A^013 

MW-109D 

WG-56393-071613-EB-170 

7A6/2013 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Chromium VI (hexavalent) 

Cyanide (amenable) 

Cyanide (total) 

Cobalt 

Copper 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

U6/L 

ug/L[_ 
ug/L 

ug/L 

ug /L(_ 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

20 7 

0.05 U 

1.57 

244 

0.020 U 

O.O20U 

0.58 

10 U 

10 U 

10 U 

0.484 

048 

348*'' 

0.021 U 

24000 
193''" 

0.001 U 

0.67 

0.3 J 

0.020 U 

27700 

0.047 U 

0.17 J 

0.73 

0.11 U 

1.58 

104 

0.020 U 

0072 

1.15 

20 OU 

10 U 

10 U 

0.439 

0.83 

25S0" 

0.020 U 

25700 

757*'• 

0.001 U 

3.02 

0.5 J 

0020 U 

21600 

0.133 

0.19 J 

3.17 

2.0 U 

0.06 U 

1.89 

105 

0020 U 

0.020 U 

051 

ZOUJ 

10 u 

10 U 

0.710 

0.49 

908** 

0.020 U 

24800 

161'* 

0.001 U 

O.SOU 

0.6 J 

0.020 U 

23400 

0.020 U 

0.19 J 

0.83 

2.0 U 

0.05 U 

0.13 J 

86.0 

0,020 U 

0.020 U 

0.81 

2.0 U 

10 U 

10 u 

0.172 

060 

20.0 U 

0.020 U 

26000 

0.191 

0.001 U 

0.50 U 

0.5 J 

0.020 U 

23000 

0.020 U 

0.19 J 

1.58 

Field Parameters 

Conductivity 

Dissolved oxygen (DO) 

Oxidation reduction potentiai (ORP) 

pH 

Temperature 

Turbidity 

mS/on 

mg/L 

Tiillivolt 

S.U. 

DegC 

NTU 

0911 

1.75 

-174.3 

6.78 

15.31 

1.89 

0.720 

187 

18.9 

7.19 

15.50 

124 

0.756 

3 49 

-65.0 

7.05 

14.95 

0.764 

1.83 

710 

7.25 

14.16 

1.21 
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Analytical Results and Full Validation 
Groundwater Monitoring 
12»h Street Landfill 
Otsego Township/ Michigan 
July 2013 

INTRODUCTION 

The following document details a validation of analytical results for groundwater samples coUected at the 
12* Street Landfill Site in Otsego Township, Michigan during July 2013. Samples were subrnitted to ALS 
Laboratory, located in Kelso, Washington. A sample coUection and analysis summary is presented in 
Table 1. The validated analytical restilts are summ.arized in Table 2. A summary of the analytical 
methodology is presented in Table 3. 

Full Contract Laboratory Program (CLP) equivalent raw data deliverables were provided by the laboratory. 
Evaluation of the data was ba;sed oil information obtained from the finished data sheets, raw data, chain of 
custody forms, calibration data, blank data, duplicate data, recovery data from surrogate spikes, laboratory 
control samples (LCS), and matrix spike samples (MS); and field quality assurance/quality control 
(QA/QC) samples. The assessment of analytical and in-house data included checks for: data consistency 
(by observing comparability of duplicate analyses); adherence to accuracy and precision criteria; and 
tiansmittal errors. 

The quality assurance/quaUty control (QA/QC) criteria by which these data have been assessed are 
outlined in the analytical methods referenced in Table 3 and ti^e documents entitled: 

i) "USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review", 
United States Environmental Protection Agency (USEPA) 540/R-99-008, October 1999 

ii) "USEPA Contract Laboratory Prograrn National Functional Guidelines for Inorganic Data 
Review", USEPA 540/R-94-013, February 1994 

iu) "USEPA Analytical Operations/Data Quality Center (AOC) National Functional Guidelines for 
Chlorinated Dioxin/Furan Data Review", EPA 540-R-02-003, August 2002 

Items i), ii), and tli) wiU subsequeritiy be referred to as the "Guidelines" in this Memorandum. 

EQUAL EMTLOYMENT OPPORTUNITl' EMPLOYER 

RECISTEniP COHPIHT FOB 

ISO 9 0 0 1 
E N G I N E E R I N G DESIGN 

http://www.CRAwQrld.com
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SAMPLE HOLDING TIME AND PRESERVATION 

The sample holding time criteria for the analyses are summarized in Table 3. Sample chain of custody 
documents and analytical reports were used to determine sample holding times. All samples were 
prepared and analyzed within the required holding times with the exception of a few samples tiiat were 
prepared for hexavalent chromium outside of the 24 hour holding time. The associated sample results were 
qualified as estimated (see Table 4). 

All samples were properly delivered on ice, and stored by the laboratory at tiie required temperature 
(0-6°C). 

GAS CHROMATOGRAPHY/MASS SPECTROMETER (GC/MS) - TUNING AND MASS 
CALIBRATION (INSTRUMENT PERFORMANCE CHECKS AND INDUCTIVELY COUPLED 
PLASMA/MASS SPECTROMETER (ICP/MS) 

Organic Analyses 
Prior to volatile organic compound (VOC) and semi-volatile organic compound (SVOC) analysis, GC/MS 
instiumentation is tuned to ensure optimization over the mass range of interest. To evaluate iiistrument 
tuning, metiiods require the analysis of specific tuning compounds bromofluorobenzene (BFB) and 
decafluorotriphenylphosphine (DFTPP), respectively. The resulting spectia must meet the criteria cited in 
the methods before analysis is initiated. Analysis of the tuning compound must then be repeated every 12 
hours throughout sample analysis to ensure the continued optimization of the instrument. 

Tuning compounds were analyzed at the required frequency throughout the volatile and semi-volatile 
analysis periods. All tuning criteria were met; indicating that proper optimization of tiie instrumentation 
was achieved. 

Inorganic Analyses 
To ensure adequate mass resolution, identification, and to some degree, sensitivity; the performance of each 
ICP/MS instrument used for metals analyses is checked prior to calibration and initiating an analysis 
sequence through tire analysis of a tuning solution. 

Instrument performance check data w êre reviewed. The tuning solution was emalyzed at the required 
frequency tirroughout the analyses. The results of all insb'ument performance checks were witMn the 
metiiod acceptaiice criteria, indicating that proper optimization of the instrumentation was achieved. 

INITIAL CALIBRATION - ORGANIC ANALYSES 

GC/MS 
To quantify VOC, SVOC and polychlorinated dibenzo-p-dioxin/polychlorinated dibenzofurans 
(PCDD/PCDF) corripounds in samples, calibration of the GC/MS over a specific concentration range must 
be performed. Initially, a five-point calibration curve containing all compounds of interest is analyzed to 
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characterize instrument response for each analyte over a specific concentiation range. Linearity of tiie 
calibration curve cmd instiument sensitivity are evaluated against the following criteria: 

i) GC/MS (VOCs/SVOCs) - must meet a mmimum mean relative response factor (RRF) of 0.05 

ii) GC/MS (VOCs/SVOCs) - tiie percent relative standard deviation (RSD) values must not exceed 30.0 
percent or a minimum coefficient of determination of 0.99 if quadratic equation calibration curves 
are used 

iii) GC/MS (PCDD/PCDF) -the percent relative standard deviation (%RSD) for the mean relative 
response factors from the unlabeled native analytes must not exceed 20 percent, and the %RSD for 
the labeled internal standards must not exceed 35 percent 

The initial calibration data for VOCs, SVOCs and PCDD/PCDFs were reviewed. All compounds met the 
above criteria for linearity. Some VOCs exhibited very low response factors indicating poor sensitivity. All 
associated results were non-detect and rejected due to poor analytical sensitivity (see Table 5). 

GC 

In order to quantify organic compounds of interest by GC, calibration of the gas chromatograph over a 
specific concentration range must be performed. Initially, a calibration curve consisting of a minimum of 
five concentration levels is analyzed for all single component compounds of interest and for polychlorinated 
biphenyls (PCBs) (Aroclors 1016 and 1260). A single calibration standard is analyzed for all other 
multi-response compounds. Linearity of the calibration curve is acceptable if all RSD values are less than or 
equal to 20.0 percent or if tiie correlation coefficient (R) is 0.995 or greater for linear regression curves. 

Retention time windows are also calculated from the initial calibration analyses. These windows are then 
used to identify all compounds of interest in subsequent analyses. 

All initial calibration standards were analyzed at the required frequencies. All retention time, peak 
resolution and linearity criteria were satisfied as specified in tiie method. 

INITIAL CALIBRATION - INORGANIC ANALYSES 

Initial calibration of the instiuments ensures that they are capable of producing satisfactory quantitative 
data at the beginning of a series of analyses. For Inductively Coupled Plasma (ICP) and ICP/MS analysis, a 
calibration blank and at least one standard must be analyzed at each wavelengtii to establish the analytical 
curve. For instrumental general chemistry analyses, a calibration blank and a minimum of five standards 
must be analyzed to establish the analytical curve and resulting correlation coefficients (R) must be 0.995 or 
greater. 

For low level mercury analyses, three blanks and a minimum of five standards are analyzed. The average 
blank response is used to correct each standard response, and the corrected responses are used to calculate 
calibration factors. The calibration is acceptable if the RSD of the calibration factors is less than 15 percent 
and if recovery of the lowest standard is 75 to 125 percent. 



Parameter 

Metals 
Cyanide 

Control Limits 

90 -110% 
85-115% 
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After the analyses of the calibration curves, an initial calibration verification (ICV) standard must be 
analyzed to verify the analytical accuracy of the calibration curves. All analyte recoveries from tiie analyses 
of the ICVs must be within the following control limits: 

Analytical Method 

ICP/A A 
Instrumental Wet Chemistiy 

Upon review of the data, it was determined tliat tiie calibration curves and ICVs were analyzed at tiie 
proper frequencies emd that all of tiie above-specified criteria were met. The laboratory effectively 
demonsfa-ated that the instrumentation used for metals and general chemistry analyses were properly 
calibrated prior to sample analysis. 

CONTINUING CALIBRATION - ORGANIC ANALYSES 

GC/MS 
To ensure that insti'ument calibration for VOC, SVOC and PCDD/PCDF analyses is acceptable throughout 
the sample analysis period, continuing calibration standards must be analyzed and compared to the initial 
calibration curve every 12 hours. 

The following criteria were employed to evaluate continuing calibration data: 

i. GC/MS (VOCs/SVOCs) - must meet a minimum mean RRF of 0.05. 

ii. GC/MS (VOCs/SVOCs) - the percent difference (%D) between the mean initial calibration RRF and 
the continuing calibration RRF must not exceed 25 percent. 

iii. GC/MS (VOCs/SVOCs determined by quadratic curve) - the percent drift between the true value 
and tiie continuing calibration value must not exceed 25 percent. 

iv. GC/MS (PCDD/PCDF) - the percent difference between tiie mean initial calibration RRF and the 
continuing calibration RRF must not exceed 20 percent for the unlabeled native analyte (30% for the 
labeled) 

Calibration standards were analyzed at the required frequency, and tiie results met tiie above criteria for 
instiument sensitivity and stability witii the exception of some high %Ds for some VOCs and SVOCs. The 
associated sample results were qualified as estimated to reflect the implied variability (see Table 6). 

GC 
To ensure that the calibration of the uisti'ument for organic analyses by GC is valid throughout the sample 
analysis period, continuing calibration standards are analyzed and evaluated on a regular basis. To 
evaluate the continued linearity of the calibration, %D values are calculated for each compound. As 
specified in the methods, all %D values should not exceed 15 percent. To ensure that compound retention 
times do not vary over the analysis period, all retention times for continuing calibration compounds must 
fall within tiie established retention time windows. 
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All continuing calibration standards were analyzed at tiie required frequency. All %D values and 
compound retention times met the above criteria indicating acceptable instrument calibration throughout 
the analysis period. 

CONTINUING CALIBRATION - INORGANIC ANALYSES 

To ensure that instiument calibration is acceptable throughout the sample analysis period, continuing 
calibration verification (CCV) standards are analyzed on a regular basis. Each CCV is deemed acceptable if 
all analyte recoveries are witiiin tiie contiol limits specified above for tiie ICVs. If some of the CCV analyte 
recoveries are outside tiie conti'ol limits, samples analyzed before and after the CCV, up until the previous 
and proceeding CCV analyses, are affected. 

For tills study, CCVs were analyzed at tiie proper frequency. All analyte recoveries reported for the CCVs 
were within the specified limits. 

LABORATORY BLANK ANALYSES 

Method blanks are prepared from a purified matrix and analyzed with investigative samples to determine 
the existence and magnitude of sample contamination intioduced during the analytical procedures. 
Additionally, initial and continuing calibration blanks (ICBs/CCBs) are routinely analyzed after each 
lev/CCV for the inorganic parameters. 

For this study, laboratory metiiod blanks were analyzed at a minimum frequency of one per 20 investigative 
samples and/or one per analytical batch. 

Organic Analyses 
Most method blank results were non-detect, indicating that laboratory contamination was not a factor for 
this investigation. Low levels of VOCs, SVOCs and PCDD/PCDFs were observed in some of the blanks. 
All associated samples witii similar concentiations were qualified as non-detect (see Table 7). 

Inorganic Analyses 
Upon review of tiie ICBs, CCBs, and method bleuiks, it was noted tiiat metal concentiations were observed 
above the method detection limit (MDL). Most investigative samples associated witii the low level 
detections reported either non-detect concentiations or concentiations significantiy greater than the 
associated laboratory blank concentiations for tiie analytes of interest. These sample results were not 
impacted by the contamination detected. Associa:ted positive sample results with similar concentiations to 
the levels reported in the blanks were qualified as non-detect (see Tables 7 and 8). 

SURROGATE SPIKE RECOVERIES 

In accordance with the methods employed, all samples, blanks and QC samples analyzed for organics are 
spiked with surrogate compounds prior to sample extiaction and/or analysis. Surrogate recoveries provide 
a means to evaluate the effects of laboratory performance on individual sample matiices. 
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All samples submitted for VOC, SVOC and PCB determinations were spiked with the appropriate number 
of surrogate compounds prior to sample extiaction and/or analysis. 

Each individual surrogate compound is expected to meet the laboratory contiol limits with the exception of 
SVOC analyses. According to the "Guidelines" for SVOC analyses, up to one outiying surrogate in the 
base/neutial or acid fractions is acceptable as long as the recovery is at least 10 percent. 

Surrogate recoveries were assessed against laboratory contiol limits. All surrogate recoveries met tiie above 
criteria. 

INTERNAL STANDARDS (IS) ANALYSES 

Internal standard data were evaluated for all VOC, SVOC and ICP/MS metals sample analyses. 

Organics Analyses 
To ensure that changes in tiie GC/MS sensitivity and response do not affect sample analysis results, 
internal standard compounds are added to each sample prior to analysis. All results are then calculated as 
a ratio of the internal standard responses. 

The sample internal standard results were evaluated against the following criteria: 

i) The retention time of the internal standard must not vary more than ±30 seconds from tlie 
associated calibration standard. 

ii) Internal standard area counts must not vary by more than a factor of two (-50 percent to 
+100 percent) from the associated calibration standard. 

All organic internal standard recoveries and retention times met the above criteria. 

Inorganic Analyses 
Internal standard elements were added to all samples prior to metals analysis by ICP/MS. Overall 
instiument stability and performance for metals analyses were monitored using tine internal standard 
intensity data. Internal standard recoveries were assessed using contiol limits of 60-125%. 

All inorganic internal standard recoveries were acceptable, demonstiating adequate analytical performance. 

RECOVERY OF SPIKED LABELED COMPOUNDS 

Labeled PCDDs/PCDFs are added to each sample and method blank prior to extiaction to be an internal 
standard for the quantitation of the native compounds, and to serve as surrogates for the assessment of 
method performance in the sample matiix. 
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Most labeled compound recoveries were within the laboratory contiol limits demonstiating acceptable 
analytical accuracy. Sample WG-56393-071513-EB-165 yielded recoveries just below the acceptable range. 
All PCDD/PCDF results for this sample were qualified as estimated to reflect the implied low bias (see 
Table 9). 

LABORATORY CONTROL SAMPLE (LCS) ANALYSES 

LCS and/or laboratory contiol sample duplicates (LCSD) are prepared and analyzed as samples to assess 
the analytical efficiencies of tiie methods employed, independent of sample matiix effects. The relative 
percent difference (RPD) of the LCS/LCSD recoveries is used to evaluate analytical precision. 

For this study, LCS/ LCSD were analyzed at a minimum frequency of one per 20 investigative samples 
and/or one per analytical batch. 

Organic Analyses 
The LCS/LCSD contained all compounds of interest. AU LCS recoveries and relative percent differences 
were within the laboratory contiol limits, demonstiating acceptable analytical accuracy and precision. 

Inorganic Analyses 
The LCS/LCSD contained all analytes of interest. LCS recoveries were assessed per the "Guidelines". All 
LCS recoveries and relative percent differences were within tiie contiol limits, demonstiating acceptable 
analytical accuracy and precision. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) ANALYSES - ORGANIC ANALYSES 

To evaluate tiie effects of sample matiices on the extiaction or digestion process, measurement procedures, 
and accuracy of a particular analysis, samples are spiked with a known concentiation of the analyte of 
concern and analyzed as MS/MSD samples. The RPD between the MS and MSD is used to assess analytical 
precision. If the original sample concentiation is significantiy greater than the spike concentiation, the 
recovery is not assessed. 

MS/MSD analyses were performed as specified in Table 1. 

Organic Analyses 
The MS/MSD samples were spiked with aU compounds of interest. All percent recoveries and RPD values 
were witiiin the laboratory contiol limits, demonstiating acceptable analytical accuracy and precision. 

MATRIX SPIKE (MS) ANALYSES - INORGANIC ANALYSES 

To evaluate the effects of sample matiices on the preparation, measurement procedures, and accuracy of a 
particular analysis, samples are spiked with a known concentiation of the analyte of concern and analyzed 
as MS samples. For this study, MS samples were prepared and analyzed by tiie laboratory as specified in 
Table 1. 



Page 8' 

CRA MEMORANDUM 

The MS results were evaluated per the "Guidelines". In accordance with the "Guidelines", MS recoveries for 
samples with analyte concentiations significantiy greater than the spike concentiations could not be 
assessed. 

All MS analyses performed were acceptable, demonstiating acceptable analytical accuracy. 

DUPLICATE SAMPLE ANALYSES - INORGANIC ANALYSES 

Analytical precision is evaluated based on the analysis of laboratory duplicate samples. For tiiis study, 
duplicate samples were prepared and analyzed by the laboratory as specified in Table 1. The duplicate 
results were evaluated per the "Guidelines". 

All duplicate analyses performed were acceptable, demonstiating acceptable analytical precision. 

ICP/ICP/MS SERIAL DILUTION 

The serial dilution determines whether significant physical or chemical interferences exist due to sample 
matiix. A minimum of one per 20 investigative samples or at least one per analytical batch must be 
analyzed at a five-fold dilution. For samples with sufficient analyte concentiations (> 50 times the method 
detection limit), the serial dilution results must agree within 10 percent of the original results. 

A serial dilution was performed on each MS sample. All results met the criteria above. 

ICP INTERFERENCE CHECK SAMPLE ANALYSIS (ICS) 

To verify tiiat tiie laboratory has established proper inter-element and background correction factors, ICSs 
are analyzed. These samples contain high concentiations of aluminum, calcium, magnesium and iron and 
are analyzed at the beginning and end of each sample analysis period. The ICSs are evaluated against 
recovery contiol limits of 80 to 120 percent. 

ICS analysis results were evaluated for all samples using the criteria in tiie "Guidelines". All ICS recoveries 
and results were acceptable. 

FIELD QA/QC SAMPLES 

The field QA/QC consisted of ten tiip blank samples, one equipment blank sample, and one field duplicate 
sample set. 

Trip Blank Sample Analysis 

To evaluate contamination from sample collection, tiansportation, storage, and analytical activities, 10 tiip 
blanks were submitted to the laboratory for VOC and mercury analysis. All results were non-detect for the 



Page 9 

CRA MEMORANDUM 

compounds of interest with the exception of some low level detections. All associated sample results with 
similar concentiations were qualified as non-detect (see Table 10). 

Equipment Blank Sample Analysis 

To assess field decontamination procedures, ambient conditions at the site, and cleanliness of sample 
containers, one equipment blank was submitted for analysis, as identified in Table 1. Various compounds 
of interest were present in tiie equipment blank at low levels. All associated sample results witii similar 
concentiations were qualified as non-detect (see Table 11). 

Field Duplicate Sample Analysis 

To assess the analytical and sampling protocol precision, one field duplicate sample was collected and 
submitted "blind" to the laboratory, as specified in Table 1. The RPDs associated with these duplicate 
samples must be less tiian 50 and 100 percent for water and soil samples, respectively. If the reported 
concentiation in either tiie investigative sample or its duplicate is less than five times the practical 
quantitation limit (PQL), tiie evaluation criteria is one or two times the PQL value for water and soil 
samples, respectively. 

All field duplicate results were within acceptable agreement, demonstiating acceptable sampling and 
analytical precision. 

ANALYTE REPORTING 

The laboratory reported detected results down to tiie laboratory's MDL for each analyte. Positive analyte 
detections less than the PQL but greater than the MDL were qualified as estimated (J) in Table 2 unless 
qualified otherwise in this memorandum. Non-detect results were presented as non-detect at the PQL in 
Table 2. 

TARGET COMPOUND IDENTIFICATION 

To minimize erroneous compound identification during organic analyses, qualitative criteria including 
compound retention time and mass specti-a (if applicable) were evaluated according to tiie identification 
criteria established by the metiiods. The samples identified in Table 1 were reviewed. The organic 
compounds reported adhered to the specified identification criteria with tiie exception of some 
PCDD/PCDF results. 

The following criteria, as specified in the Methods, must be met for a gas chromatograph (GC) peak to be 
identified as a PCDD/PCDF: 

i) The signals for the two exact mass to charge ratios (m/z) for tiie congener must be present and 
maximized within +2 seconds of one another, 

ii) The signal-to-noise ratio (S/N) of each of the two exact m/z's for the congener must be >2.5. 
iii) The ratio of the mass areas of the two exact m/z(s) for the congener must be within the method 

limits. 
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Some sample results were reported as positive hits although one or more of the above criteria were not met. 
The associated results were qualified as the estimated maximum possible concentiation. A summary of 
these qualified data is presented in Tablel2. 

CONCLUSION 

Based on this assessment of the information provided, the data provided by ALS were found to exhibit 
acceptable levels of accuracy and precision cuid may be used with the qualifications and exceptions noted. 



TABLE 1 

SAMPLE COLLECTION AND ANALYSIS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Page 1 of 2 

Ana lysis/Parameters 

Sample Identification 

WG-56393-071513-EB-165 
WG-56393-071513-EB-166 
TB-56393-071513-EB-167 
TB-56393-071513-EB-168 
WG-56393-071613-EB-167 
WG-56393-071613-EB-168 
WG-56393-071613-EB-169 
WG-56393-071613-EB-170 
TB-56393-071613-EB-171 
TB-56393-071613-EB-172 

• WG-56393-071713-EB-173 
WG-56393-071713-EB-174 
WG-56393-071713-EB-175 
TB-56393-071713-EB-176 
TB-56393-071713-EB-177 
WG-56393-071813-EB-178 
WG-56393-071813-EB-180 
WG-56393-071813-EB-181 
WG-56393-071813-EB-182 
EB-56393-071813-EB-179 

CRA 056393Memo-24-Tbls 

Location 

MW-107S 
MW-108D 

- • 

-
MW-108S 
MW-102D 
MW-102S 
MW-109D 

-
-

MW-103D 
MW-104D 
MW-104S 

-
-

MW-IOIS 
MW-IOID 
MW-105S 
MW-105D 

-

Matrix 

Groundwater 
Groundwater 

-
-

Groundwater 
Groundwater 
Groundwater 
Groundwater 

-
-

Groundwater 
Groundwater 
Groundwater 

-
-

Groundwater 
Groundwater 
Groundwater 
Groundwater 

-

Collection 
Date 

(mm/dd/yyyy) 

7/15/2013 
7/15/2013 
7/15/2013 
7/15/2013 
7/16/2013 
7/16/2013 . 
7/16/2013 
7/16/2013 
7/16/2013 
7/16/2013 
7/17/2013 
7/17/2013 
7/17/2013 
7/17/2013 
7/17/2013 
7/18/2013 
7/18/2013 
7/18/2013 
7/18/2013 
7/18/2013 

Collection 
Time 

(hr:min) 

16:53 
16:47 

-
-

14:35 
16:15 
17:01 
18:42 

-
-

15:40 
16:14 
17:24 

-
-

16:30 
18:45 
14:16 
17:55 

-

^ i 
1 

X 
X 

X 
X 
X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 

en 

1 
1 

X 
X 

X 
X 
X 
X 

X 
X 
X 

X 
X 
X 
X 
X 

s 
5 

^ 

X 
X 

X 
X 
X 
X 

X 
X 
X 

X 
X 
X 
X 
X 

3 

£ 

5 
X 
X 

X 
X 
X 
X 

X 
X 
X 

X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 

X 
X 
X 

X 
X 
X 
X 
X 

^ 
g 

X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

W3 

u 
o i-« 

X 
X 

X 
X 
X 
X 

X 
X 
X 

X 
X 
X 
X 
X 

a 

1 • 
u 

X 
X 

X 
X 
X 
X 

X 
X 
X 

X 
X 
X 
X 
X 

Comments 

MS/MSD 

Trip Blank 
Trip Blank 

Trip Blank 
Trip Blank 

Trip Blank 
Trip Blank 

Equipment Blank 
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S A M P L E C O L L E C T I O N A N D ANALYSIS S U M M A R Y 

G R O U N D W A T E R M O N I T O R I N G 

1 2 T H STREET LANDFILL 

O T S E G O T O W N S H I P M I C H I G A N 

JULY 2013 

Page 2 of 2 

Analysis/Parameters 

Sample Identification Location Matrix 

Collection 
Date 

CoUection 
Time 

(mm/dd/yyyy) (hr.min) 
S ^ 

c 
• > . 

S 

1 6 
' e 
t:) 

g ,5 is. 

S; 
<S 

•« 
5 

"e 
o 
4.. i 
5 
*, U 

Ul 

« 
o c. 

,"" <J 

o Ĵ  

VI 

o o i^ 
tn 

(2 
U 

^ 
D 
Q 
u &< 

Comments 

TB-56393 
TB-56393 
WG-56393 
WG-56393. 
WG-56393 
TB-56393-
TB-56393-

•071813-EB-183 
•071813-EB-184 
071913-EB-185 

.-071913-EB-186 
i-071913-EB-187 
071913-EB-188 
071913-EB-189 

MW-106S Groundwater 
MW-106D Groundwater 
MW-106D Groundwater 

7/18/2013 
7/18/2013 
7/19/2013 
7/19/2013 
7/19/2013 
7/19/2013 
7/19/2013 

14:05 
14:17 
14:48 

X X 
X X 
X 
X 
X 

X 
X 

X X 

X 
X X X X 
X X X X 
X X X X 

Trip Blank 
Trip Blank 

Field dup of WG-56393-071913-EB-186 
Trip Blank 
Trip Blank 

Notes: 

PCBs 
VOCs 
SVOCs 
PCDD/PCDFs 
MS/MSD 

Polychlorinated biphenyls. 
Volatile organic compounds. 
Semi-volatile organic compounds. 
Polychlorinated dibenzo-p-dioxin/polychlorinated dibenzofurans. 
Matrix spike/matrix spike duplicate. 

CRA 056393Memo-24-Tbls 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

lULY 2013 

Sample Location 

Sample Identification 

Sample Date 

Sample Type 

Screen Depth 

Sample Elevation (feetAMSL) 

MW-IOID 

WG-56393-071813-EB-180 

7A8/2013 

ScreenJDepth: (70-75) 

664.33-589.33 

MW-IOIS 

WG-56393-071813-EB-178 

7/18/1013 

Screen_Depth: (32-29) 

702.35-663.35 

MW-102D 

WG-56393-071613-EB-168 

7/16/1013 

Screenjiepth: (40-45) 

664.43-619.43 

MW-102S 

WG-56393-071613-EB-169 

7/16/2013 

Screen J )ep th : (3-10) 

701.18-691.18 

MW-103D 

WG-56393-071713-EB-173 

7/17/2013 

ScreenS>epth: (30-35) 

674.37-639.37 

Volatile Organic Compounds (VOCs) 

Acetone 

Benzene 

Bromodichloromeihane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) (MEK) 

Cai'bon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform (TricMoromethane) 

Chloromethane (Methyl chloride) 

l,2-Dibromo-3-chloropropane (DBCP) 

DibroniocMoromethane 

1,2-Dibromoethane (Ethylene dibromide) 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dicl'ilorobenzene 

Dichlorodifluoromethane (CFC-12) 

1,1-Dichloroethane 

1,2-DicWoroethane 

1,1-DictiIoroethene 

cis-l,2-Dicliloroediene 

trans-l,2-DiclTloroetliene 

1,2-DicHoropropaiie 

cis-l,3-Dichloropropene 

Units 

llg/L 

Ug/L 

I'S/L 

Ug/L 

I'g/L 

Ug/L 
Ug/L 

Ug/L 

^'g/L 

lig/L 

t'g/L 
lig/L 

l^g/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

R 
0.50 U 

O.SOU 
0.50 U 

0.50 U 

R 
0.50 UJ 
O.SOU 

O.SOU 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

2.0 U 

O.SOU 

0.50 U 
O.SOU 

0.50 U 

0.50 U 

O.SOU 

O.SOU 

O.SOU 

0.50 U 

0.50 U 

0.50 U 

R 

O.SOU 

O.SOU 

0.50 U 

0.50 U 

R 

0.50 UJ 

O.SOU 

O.SOU 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

O.SOU 

0.50 U 

0.50 U 

O.SOU 

O.SOU 

O.SOU 

O.SOU 

0.50 U 

R 

O.SOU 

O.SOU 

0.50 U 

0.50 UJ 

R 

O.SOU 

O.SOU 

0.50 U 

0.50 U 

O.SOU 

0.50 U 

2.0 U 

O.SOU 

2.0 U 

O.SOU 

0.50 U 

O.SOU 

O.SOU 

0.50 U 

0.50 U 

0.50 U 

O.SOU 

O.SOU 

O.SOU 

0.50 U 

R 

O.SOU 

0.50 U 

0.50 U 

0.50 UJ 

R 

0.50 U 

O.SOU 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

O.SOU 

2.0 U 

0.S0U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

O.S0U 

O.SOU 

0.50 U 

0.50 U 

R 

O.SOU 

O.SOU 

0.50 U 

O.SOU 

R 

0.50 UJ 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

O.SOU 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

O.SOU 

O.SOU 

O.SOU 

0.50 U 

0.50 U 

CRA 056393Memo-24-Tbls 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Sample 

Volatile Organic Compounds (VOCs) (Continued) 

ti-ans-l,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 
Isopropyl benzene 

Methyl tert butyl ether (MTBE) 

Sample Location 

Sample Identification 

Sample Date 

Sample Type 

Screen Depth 

Elevation (feet AMSL) 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MlBK) Ug/L 

Metliylene chloride 

Styrene 
1,1,2,2-Tetrachloroethane 

TetracUoroethene 

Toluene 

1,2,4-Trichlorobenzene 

1,1,1-Trichloroethane 
1,1,2-Tricliloroetliane 

Trichloroethene 
Trichlorofluoromethane (CFC-11) 

Vinyl chloride 

o-Xylene 

m&p-Xylenes 

Semi-Volatile Organic Compoimds (SVOCs) 

Acenaphthene 
Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

MVJ-IOID 

WG-56393-071813-EB-180 

7/18/1013 

ScreenJ)eptlv. (70-75) 

664.33-589.33 

0.50 U 

0.50 U 

R 
2.0 U 

0.50 U 

20 U 

2.0 U 

O.SOU 

O.SOU 

O.SOU 

O.SOU 

2.0 U 

0.50 U 

O.SOU 

0.50 U 
O.SOU 

O.SOU 

0.50 U 

0.50 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

MW-IOIS 

WG-56393-071813-EB-178 

7/18/1013 

ScreenJDepth: (31-29) 

701.35-663.35 

O.SOU 

0.50 U 

R 

2.0 U 

0.50 U 

20 U 

ZOU 

0.50 U 

O.SOU 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.19 U 
0.19 U 

0.19 U 

0.19 U 

0.19 U 

MW-IOID 

WG-56393-071613-EB-168 

7/16/1013 

Screen_Depth: (40-45) 

664.43-619.43 

O.SOU 

O.SOU 

R 

2.0 U 

O.SOU 

20 U 

2.0 U 

0.50 U 

O.SOU 

0.50 U 

O.SOU 

2.0 U 

0.50 U 
0.50 U 

O.SOU 

O.SOU 

O.SOU 

0.50 U 

0.50 U 

0.21 U 
0.21 U 

0.21 U 

0.21 U 
0.21 U 

A1W-I02S 

WG-56393-071613-EB-169 

7/16/2013 

ScreenJDepth: (3-10) 

701.18-691.18 

O.SOU 

O.SOU 

R 

2.0 U 

0.50 U 

20 U 

2.0 U 

0.SOU 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

O.SOU 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

MW-103D 

WG-56393-071713-EB-l 73 

7/17/2013 

ScreenJDepth: (30-35) 

674.37-639.37 

0.50 U 

0.50 U 

K 

2.0 U 

0.50 U 

20 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

O.SOU 

O.SOU 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.19 U 
0.19 U 

0.19 U 

0.19 U 
0.19 U 

CRA 056393Memo-24-Tbls 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Sample Location MW-IOID MW-IOIS MW-102D MW-102S MW-103D 

Sample Identification WG-56393-071813-EB-180 WG-56393-071813-EB-178 WC-56393-071613-EB-168 WG-56393-0n613-EB-169 WG-56393-071713-EB-173 

Sample Date 7/18/2013 7/18/2013 7/16/2013 7/16/2013 7/17/2013 

Sample Type 

ScreenDepth ScreenJDepth: (70-75) ScreenJDepth: (32-29) ScreenJDepth: (40-45) ScreenJDepth: (3-10) ScreenJDepth: (30-35) 

Sample Elevation (feet AMSL) 664.33-589.33 702.35-663.35 664.43-619.43 701.18-691.18 674.37-639.37 

Semi-Volatile Organic Compounds (SVOCs) (Continued) 

Benzo(b)fluoranthene tig/L 0.21 U 0.19 U 0.21 U 0.20 U 0.19 U 

Benzo(g,h,i)perylene Ug/L . 0.21 U 0.19 U 0.21 U 0.20 U 0.19 U 

Benzo(k)fluorantliene tig/L 0.21 U 0.19 U 0.21 U 0.20 U 0.19 U 

Butyl benzylphthalate (BBP) Ug/L 0.21 U 0.19 U 0.21 U 0.20 U 0.19 U 

Cai'bazole Ug/L 0.21 U 0.19 U 0.21 U 0.20 U 0.021 J 

4-Chloro-3-methylphenol Ug/L 0.52U ' 0.48 U 0.51 U O.SOU 0.48U 

bis(2-Cl\loroethyl)ether Ug/L 0.21 U 0.19 U 0.21 U 0.20 U 0.19 U 

2-Chlorophenol Ug/L 0.52 U 0.48 U 0.51 U O.SOU 0.48 U 

Chrysene Ug/L 0.21 U 0.19 U 0.21 U 0.20 U 0.19 U 

Dibenz(a,h)anthracene Ug/L 0.21 U 0.19 U 0.21 U 0.20 U 0.19 U 

Dibenzofuran Ug/L 0.21 U 0.19 U 0.21 U 0.20 U 0.19 U 

3,3'-Dichlorobenzidine Ug/L 2.1 U 1.9 U 2.1 U 2.0 U 1.9 U 

2,4-Diclilorophenol Ug/L 0.52 U 0.48 U 0.51 U O.SOU 0.48 U 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

0.21 U 
. 0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.52 U 

0.21 U 

0.52 U 

0.21 U 

0.21 U 

0.21 U 

2.1 U 

0.52 U 

0.21 U 

0.21 U 

4.2 U 

0.21 U 

2.1 UJ 

0.21 U 

0.21 U 
1.1 U 

0.21 U 

0.21 U 

0.21 U 
0.21 U 

1.1 U 

Diethyl phthalate Ug/L 0.21 U 0.19 U 0.21 U 0.20 U 0.19 U 

Dimethyl phthalate Ug/L 0.21 U 0.19 U 0.21 U 0.030 J 0.19 U 

2,4-Dimethylphenol Ug/L 4.2 U 3.8 U 4.1 U 4.0 U 3.8 U 

Di-n-butylphUialate (DBP) jig/L 0.21 U 0.19 U 0.21 U 0.20 U 0.19 U 

4,6-Dinitro-2-methylphenol fig/L 2.1 UJ 1.9 UJ 2.1 U 2.0 U 1.9 UJ 

2,4-Diiiitrotoluene Ug/L 0.21 U 0.19 U 0.21 U 0.20 U 0.19 U 

Di-n-octyl phthalate (DnOP) tig/L 0.21 U 0.19 U 0.21 U 0.20 U 0.19 U 

bis(2-EthyUiexyl)phthalate(DEHP) Ug/L 1.1 U 0.95 U 1.1 U 1.0 U 0.95 U 

Fluoranthene Ug/L 0.21 U 0.19 U 0.21 U 0.20 U 0.19 U 

Fluorene Ug/L 0.21 U 0.19 U 0.21 U 0.20 U 0.19 U 

HexacMorobenzene Hg/L 0.21 U 0.19 U 0.21 U 0.20 U 0.19 U 

Hexachlorobutadiene Ug/L 0.21 U 0.19 U 0.21 U 0.20 U 0.19 U 

Hexachlorocyclopentadiene |.ig/L 1.1 U 0.95 U 1.1 U 1.0 U 0.95 U 

CRA 056393Memo-24-TbIs 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Samph 

Semi-Volatile Organic Compounds (SVOCs) (Con 

Hexachloroethane 

Indeno(l,2,3-cd)pyrene 

Isophorone 

2-Methylnaphthalene 

2-Methylphenol 

4-Methylphenol 

Naphthalene 
Nitrobenzene 

2-Nitrophenol 

N-Nitrosodi-n-propylamine 

N-Nitrosodiphenylanune 

Pentachlorophenol 

Phenantlirene 

Phenol 
Pyrene 
2,4,5-Tri(rWorophenol 

2,4,6-TricWorophenol 

Polychlorinated Biphenyls (PCBs) 

Aroclor-1016 (PCB-1015) 

Ai-oclor-1221 (PCB-1221) 
Aroclor-1232 (PCB-1232) 
Al-oclor-1242 (PCB-1242) 

Aroclor-1248 (PCB-1248) 

ATOclor-1254 (PCB-12S4) 
Ai-oclor-1260 (PCB-1260) 

Sample Location 

Sample Identification 

Sample Date 

Sample Type 

Screen Depth 

: Elevation (feetAMSL) 

tinned) 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

MW-IOJD 

WG-56393-071813-EB-180 

7/18/2013 

ScreenJDepth: (70-75) 

664.33-589.33 

0.21 U 

0.21 U • 

0.21 U 

0.21 U 

0.52 U 

0.52 U 

0.21 U 
0.21 U 

0.S2U 

0.21 U 

0.21 U 

1.1 U 

0.21 U 

0.52 U 

0.21 U 

0.52 U 

0.52 U 

0.021 U 

0.041 U 

0.021 U 

0.021 U 

0.021 U 

0.021 U 
0.021 U 

MW-IOIS 

WG-56393-071813-EB-178 

7/18/2013 

ScreenJDepth: (31-29) 

702.35-663.35 

0.19 U 

0.19 U 

0.19 U 
0.19 U 

0.48 U 

0.48 U 

0.19 U 

0.19 U 

0.48 U 

0.19 U 

0.19 U 

0.95 U 
0.19 U 

0.48 U 

0.19 U • 
0.48 U 

0.48 U 

0.020 U 

0.040 U 

0.020 U 
0.020 U 

0.020 U 

0.020 U 
0.020 U 

AfW-I02D 

WG-56393-071613-EB-168 

7A6/1013 

ScreenJDepth: (40-45) 

664.43-619.43 

0.21 U 

0.21 U 

0.21 U 
0.21 U 

0.51 U 

0.51 U 

0.067 J 

0.21 U 

0.51 U 

0.21 U 

0.21 U 

1.1 U 

0.21 U 
0.51 U 

0.21 U 

0.51 U 

0.51 U 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

MV/-101S 

WG-56393-071613-EB-169 

7A6/2013 

ScreenJDepth: (3-10) 

701.18-691.18 

0.20 U 

0.20 U 

0.20 U 
0.20 U 

0.50 U 

0.50 U 

0.040 J 

0.20 U 

O.SOU 

0.20 U 

0.20 U 

1.0 U 

0.20 U 

0.50 U 

0.20 U 

0.50 U 

0.50 U 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 
0.020 U 

MW-I03D 

WG-56393-072 713-EB-173 

7A7/1013 

ScreenJDepth: (30-35) 

674.37-639.37 

0.19 U 

0.19 U 

0.19 U 

0.19 U 

0.48 U 

0.48 U 

0.19 U 
0.19 U 

0.48 U 

0.19 U 
0.19 U 

0.95 U 
0.023 J 
0.48 U 

0.19 U 

0.48 U 

0.48 U 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 
0.020 U 
0.020 U 

Dioxins/Furans 

CRA 056393Memo-24-Tbls 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Sample Location 

Sample Identification 

Sample Date 

Sample Type 

Screen Depth 

Sample Elevation (feet AMSL) 

MW-IOID 

V/G-56393-071813-EB-180 

7A8/1013 

ScreenJDepth: (70-75) 

664.33-589.33 

MW-IOIS 

WG-56393-071813-EB-178 

7/18/2013 

ScreenJDepth: (31-19) 

701.35-663.35 

MW-102D 

WG-56393-071613-EB-168 

7/! 6/2013 

ScreenJDepth: (40-45) 

664.43-619.43 

MW-102S 

WG-56393-071613-EB-169 

7/16/2013 

ScreenJDepth: (3-10) 

701.18-691.18 

MW-103D 

WG-56393-071713-EB-l 73 

7/17/2013 

ScreenJDepth: (30-35) 

674.37-639.37 

Polychlorinated Biphenyls (PCBs) (Continued) 

1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 

1,2,3,4,7,8,9-HeptachIorodibenzohiran (HpCDF) 

Total heptachlorodibenzofuran (HpCDF) 

1,2,3,4,6,7,8-HeptachIorodibenzo-p-dioxin (HpCDD) 

Total heptachlorodibenzo-p-dioxin (HpCDD) 

1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 

1,2,3,6,7,8-HexacWorodibenzofuran (HxCDF) 

1,2,3,7,8,9-Hexachlorodibenzofuran (HxCDF) 

2,3,4,6,7,8-Hexachlorodibenzofuran (HxCDF) 

Total hexachlorodibenzofuran (HxCDF) 

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 

1,2,3,7,8,9-Hexaclilorodibenzo-p-dioxin (HxCDD) 

Total hexachlorodibenzo-p-dioxin (HxCDD) 

l,2,3,4,6,7,8,9-Octaclilorodibenzofuran(OCDF) 

l,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxiii(OCDD) 

1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) 

2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 

Total.pentacWorodibenzofuraii (PeCDF) 

1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 

Total pentacWorodibenzo-p-dioxin (PeCDD) 

Total tetrachlorodibenzofuran (TCDF) 

2,3,7,8-Tetrachlorodibenzofuran (TCDF) 

2,3,7,8-Teti-achlorodibenzo-p-dioxin(TCDD) 

Total tetrachlorodibenzo-p-dioxiii (TCDD) 

Dioxin toxicity equivalent (TEQ) 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

0.0000247 U 

0.0000247 U 

0.0000247 U 

0.0000247 U 

0.0000247 U 

0.0000247 U 
0.0000247 U 

0.0000247 U 

0.0000247 U 

0.0000247 U 

0.0000247 U 

0.0000247 U 

0.0000247 U 

0.0000247 U 

0.0000121 J 

0.000114 U 

0.0000247 U 

0.0000247 U 

0.0000247 U 

0.0000247 U 

0.0000247 U 

0.00000494 U 

0.00000494 U 

0.00000494 U 

0.00000494 U 

0.000000103 

0.0000248 U 

0.0000248 U 

0.0000248 U 

0.0000248 U 

0.0000115 J 

0.0000248 U 
0.0000248 U 

0.0000248 U 

0.0000248 U 
0.0000248 U 

0.0000248 U 

0.0000248 U 

0.0000248 U 

0.0000248 U 

0.0000497 U 

0.000104 U 

0.0000248 U 

0.0000248 U 

0.0000248 U 

0.0000248 U 

0.0000248 U 

0.00000497 U 

0.00000497 U 
0.00000497 U 

0.00000497 U 

0.000000081 

0.00000213 J 

0.0000245 U 

0.00000809 J 
0.00000S43 J 

0.00000543 J 

0.0000245 U 

0.0000245 U 
0.0000245 U 

0.0000245 U 
0.0000245 U 

0.0000245 U 

0.0000245 U 

. 0.0000245 U 

0.0000245 0 

0.00000685 J 

0.0000681 

0.000024S U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.00000489 U 
0.00000489 U 

0.00000489 U 

0.00000489 U 

0.0000000981 J 

0.00000216 J 

0.0000266 U 
0.00000597 J 

0.00000627 J 

0.00000895 J 

0.0000266 U 
0.0000266 U 

0.0000266 U 

0.0000266 U 
0.0000266 U 

0.0000266 U 

0.000000739 J 
0.0000266 U 

0.0000266 U 

0.0000104 J 

0.0000823 

0.0000266 U 

0.0000266 U 

0.0000266 U 

0.0000266 U 

0.0000266 U 

0.00000531 U 
0.00000531 U 

0.00000531 U 

0.00000531 U 

0.000000186 J 

0.00000171 J 

0.0000245 U 

0.00000495 J 

0.0000245 U 

0.00000459 J 
0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 
0.000000727 J 

0.0000245 U 

0.0000245 U 
0.0000245 U 

0.0000245 U 

0.000049 U 

0.0000591 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000049 U 

0.0000049 U 

0.0000049 U 

0.0000049 U 
0.0000000171 J 

CRA 056393Memo-21-Tb!s 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Sample Location 

Sample Identification 

Sample Date 

Sample Type 

Screen Depth 

Sample Elevation (feetAMSL) 

MW-IOID 

WG-56393-071813-EB-180 

7A8/2013 

ScreenJDepth: (70-75) 

664.33-589.33 

MW-IOIS 

WG-56393-071813-EB-178 

7A8A013 

ScreenJDepth: (31-19) 

701.35-663.35 

MW-IOID 

WG-56393-071613-EB-168 

7A6/1013 

ScreenJDepth: (40-45) 

664.43-619.43 

MW-102S 

WG-56393-071613-EB-169 

7A6/1013 

ScreenJDepth: (3-10) 

701.18-691.18 

MW-103D 

WG-56393-071713-EB-l 73 

7/17/2013 

ScreenJDepth: (30-35) 

674.37-639.37 

Metals 

Aluminun\ 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadnuum 

Chromium 

Ctiromimn VI (hexavalent) 

Cyanide (amenable) 

Cyanide (total) 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Sodium 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

39.7 U 

0.05 U 

0.50 U 

75.1 

0.020 U 

0.020 U 
0.78 U 

2.0 U 

10 U 

10 U 

0.332 

1.12 

304 
0.372 

24700 
9.420 

0.001 U 

1.88 

1.0 U 

0.029 U 

25400 

2.0 U 

0.05 U 

0.50 U 

81.7 

0.020 U 

0.020 U 

1.09 U 

2.0 U 

10 U 

10 U 

0.1S5 

0.53 U 

20.0 U 

0.020 U 

2S400 

0.420 

0.001 U 

1.87 

1.0 U 

0.020 U 

24700 

2.1 

0.05 U 

0.26 J 

69.4 

0.020 U 

0.020 U 

0.73 

2.0 UJ 

10 U 

10 U 

0.134 

0.44 

7.1 J 

0.020 U 

22200 

0.287 

0.001 U 

0.50 U 

0.7 J 

0.020 U 

21800 

5.6 

0.05 U 

0.25 J 

97.7 

0.020 U 

0.020 U 

0.71 

2.0 U 

10 U 

10 U 

0.327 

0.67 

35.3 

0.020 U 

25400 

149 

0.001 U 

0.50 U 

0.7 J 

0.020 U 

22500 

11.0 

0.05 U 

0.23 J 

62.6 

0.020 U 

0.020 U 

0.92 

2.0 UJ 

10 U 

10 U 

0.166 

0.55 

35.9 

0.034 U 

23100 

1.S80 

0.001 U 

1.56 

0.5 J 

0.020 U 

20700 

CRA C156393Memo-2+-Tbls 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Sample Location MW-IOID MW-IOIS MW-IOID MW-102S MW-103D 

Sample Identification WG-56393-071813-EB-180 WG-56393-071813-EB-178 WG-56393-071613-EB-168 WG-56393-071613-EB-169 WG-56393-071713-EB-173 

Sample Date 7A8/2013 7A8A013 7A6A013 7A6/1013 7/17/2013 

Sample Type 

Screen Depth ScreenJDepth: (70-75) ScreenJDepth: (31-29) ScreenJDepth: (40-45) ScreenJDepth: (3-10) ScreenJDepth: (30-35) 

Sample Elevation (feet AMSL) 664.33-589.33 701.35-663.35 664.43-619.43 701.18-691.18 674.37-639.37 

Metats (Continued) 

Thallium tig/L 0.020 U 0.020 U 0.020 U 0.031 U 0.020 U 

Vanadium Ug/L 0.36 0.20] 0.25 0.23 0.30 

Zinc Ug/L 3.63 0.66 U 0.37 J 0.54 1.35 

CRA 056393Memo-24-Tbls 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Sample Location 

Sample Identification 

Sample Date 

Sample Type 

Screen Depth 

Sample Elevation (feetAMSL) 

MW-104D 

WG-56393-071713-EB-l 74 

7/17/2013 

ScreenJDepth: (40^5) 

633.48-618.48 

MW-104S 

WG-56393-071713-EB-175 

7/17/2013 

ScreenJDepth: (20-15) 

684.86-658.86 

MW-105D 

WG-56393-071813-EB-182 

7A8/2013 

ScreenJDepth: (42-47) 

662.79-615.79 

MW-105S 

WG-56393-0?1813-EB-181 

• 7A8/1013 

ScreenJDepth: (5-12) 

699.89-687.89 

Volatile Organic Compounds (VOCs) 

Acetone 

Benzene 

Bromodichloromeihane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) (MEK) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

CWoroetliane 

Chloroform (Trichloromethane) 

Cliloromethane (Methyl chloride) 

l,2-Dibromo-3-chloropropane (DBCP) 

Dibromochloronie thane 

1,2-Dibromoetliane (Ethylene dibromide) 

1,2-Dichlorobenzene 

1,3-DicHorobenzene 

1,4-Dichlorobenzene 

Dichlorodifluoromethane (CFC-12) 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethene 

cis-l,2-Dichloroethene 

tfans-l,2-Dicl-Joroethene 

1,2-DicWoropropane 

cis-l,3-Dichloropropene 

Units 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L . 

Ug/L 

R 

0.50 U 
O.SOU 

0.50 U 

0.50 U 

R 
0.50 UJ 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

O.SOU 
O.SOU 

0.50 U 
O.SOU 

O.SOU 

O.SOU 

0.50 U 

R 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

0.50 UJ 

0.50 U 

0.50 U 

O.SOU 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

O.SOU 

O.SOU 

O.SOU 

O.SOU 

O.SOU 

0.50 U 

R 

0.50 U 

. 0.50 U 

0.50 U 

0.50 U 

R 

0.50 UJ 

0.50 U 

O.SOU 

O.SOU 

O.SOU 

0.50 U 

2.0 U 

0.50 U 

2.0 U 

0.50 U 

O.SOU 

O.SOU 

0.50 U 

0.50 U 

O.SOU 

0.50 U 

O.SOU 

O.SOU 

O.SOU 

O.SOU 

R 

O.SOU 

0.50 U 

0.50 U 

0.50 U 

R 

0.50 UJ 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

O.SOU 

O.SOU 

O.SOU 

0.50 U 

0.50 U 

CRA 056393Memo-24-Tbls 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Sample 

Volatile Organic Compounds (VOCs) (Continued) 

trans-l,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Isopropyl benzene 

Methyl tert butyl ether (MTBE) 

Sample Location 

Sample Identification 

Sample Date 

Sample Type 

Screen Depth 

Elevation (feetAMSL) 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
4-Me%l-2-pentanone (Methyl isobutyl ketone) (MlBK) ug/L 

Methylene chloride 

Styrene 
1,1,2,2-Tetrachloroethane 

Tetrachloroetliene 

Toluene 

1,2,4-Trichlorobenzene 

1,1,1-Trichloroefliane 

1,1,2-TricWoroethane 

Trichloroethene 
Trichlorofluoromethane (CFC-11) 

Vinyl chloride 

o-Xylene 

m&p-Xylenes 

Semi-Volatile Orgastic Compounds 

Acenaphthene 

Acenaphthylene 

Anthracene 

Beiizo(a)antliracene 
Benzo(a)pyrene 

(SVOCs) 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

^fW-I04D 

WG-56393-071713-EB-174 

7/17/2013 

ScreenJDepth: (40-45) 

633.48-618.48 

O.SOU 

0.50 U 

R 
2.0 U 

0.50 U 

20 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0,50 U 

0.50 U 

0.50 U 

0.20 U 

0.20 U 

0.20 U 
0.021 J 

0.20 U 

MW-104S 

WG-56393-071713-EB-l 75 

7/17/2013 

ScreenJDepth: (10-15) 

684.86-658.86 

0.50 U 

0.50 U 

R 

2.0 U 

0.SOU 

20 U 

2.0 U 

O.SOU 

0.50 U 

0.50 U 

0.SOU 

2.0 U 

O.SOU 

0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 

O.SOU 

0.20 U 

0.20 U 

0.20 U 

0.20 U 
0.20 U 

AfW-lOSD 

WG-56393-07I813-EB-182 

7/18/2013 

ScreenJDepth: (42-47) 

661.79-615.79 

O.SOU 

O.SOU 

R 

2.0 U 

0.50 U 

20 U 

2.0 U 

O.SOU 

O.SOU 

0.50 U 

0.50 U 

2.0 U 

O.SOU 

0.50 U 

0.50 U 
O.SOU 

O.SOU 

O.SOU 

0.50 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 
0.20 U 

JVfW-I05S 

WG-56393-071813-EB-lSI 

7/IS^0I3 

ScreenJDepth: (5-12) 

699.89-687.89 

O.SOU 

0.50 U 

R 

2.0 U 

0.50 U 

20 U 

2.0 U 

O.SOU 

0.50 U 

0.50 U 
0.50 U 

2.0 U 

0.080 J 

0.50 U 

O.SOU 
O.SOU 

0.50 U 

0.50 U 

0.50 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 
0.21 U 

CRA 056393Memo-24-Tbls 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Sample Location 

Sample Ideittification 

Sample Date 

Satnplc Type 

Screen Depth 

Sample Elevation (feetAMSL) 

Semi-Volatile Organic Compounds (SVOCs) (Continued) 

Benzo(b)fluoran thene 

Benzo(g,h,i)perylene 

Benzo(k)fluoran thene 
Butyl benzylphflialate (BBP) 

Cai-bazole 

4-ChIoro-3-methyIphenol 
bis(2-Chloroethyl)ether 

2-Chlorophenol 

Clirysene 

Dibenz(a,h)antliracene 

Dibenzofuran 

3,3'-Dichlorobenzidine 

2,4-Dichlofophenol 

Diethyl phthalate 

Dimethyl phthalate 

2,4-Dimethylphenol 

Di-n-butylphthalate (DBP) 

4,6-Dinitro-2-methylphenol 
2,4-Dinitrotoluene 

Di-n-octyl phthalate (DnOP) 

bis(2-Ethylhexyl)phflialate (DEHP) 
Fluoranthene 
Fluorene 

HexacWorobenzene 

Hexachlorobutadiene 

Hexaclilorocydopentadiene 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 
Ug/L 

MW-I04D 

WG-56393-071713-EB-l 74 

Z^ 7/2013 

ScreenJDepth: (40-45) 

633.48-618.48 

0.20 U 

0.20 U 

0.20 U 
0.20 U 

0.20 U 

0.49 U 

0.20 U 

0.49 U 

0.20 U 

0.20 U 

0.20 U 

2.0 U 

0.49 U 

0.20 U 

0.20 U 

3.9 U 

0.20 U 

2.0 UJ 

0.20 U 

0.20 U 

0.97 U 

0.20 U 

0.20 U 
0.20 U 

0.20 U 

0.97 U 

MW-lOiS 

WG-56393-071713-EB-175 -

7/! 7/2013 

ScreenJDepth: (10-25) 

684.86-658.86 

0.20 U 

0.20 U 

0.20 U 
0.20 U 

0.20 U 

0.50 U 

0.20 U 

0.50 U 

0.20 U 

0.20 U 

0.20 U 

2.0 U 

O.SOU 

0.20 U 

0.20 U 

4.0 U 

0.20 U 
2.0 UJ 

0.20 U 

0.20 U 

0.99 U 

0.20 U 
0.20 U 

0.20 U 

0.20 U 
0.99 U 

AflV-105D 

WG-56393-07I813-EB-182 

7A8/1013 

ScreenJDepth: (42-47) 

661.79-615.79 

0.20 U 

0.20 U 

0.20 U 
0.20 U 

0.019 J 

O.SOU 

0.20 U 

0.S0 U 

0.20 U 

0.20 U 

0.20 U 

2.0 U 

O.SOU 

0.20 U 

0.20 U 

4.0 U 

0.20 U 

2.0 UJ 

0.20 U 

0.20 U 

0.99 U 

0.20 U 

0.20 U 
0.20 U 

0.20 U 

0.99 U 

MW-105S 

WG-56393-071813-EB-181 

7A8/1013 

ScreenJDepth: (5-12) 

699.89-687.89 

0.21 U 

0.21 U 

0.21 U 
0.21 U 

0.21 U 
0.52 U 

0.21 U 

0.52 U 
0.21 U 

0.21 U 

0.21 U 

2.1 U 

0.52 U 

0.21 U 

0.21 U 

4.2 U 

0.21 U 

2.1 UJ 

0.21 U 

0.21 U 

1.1 U 

0.21 U 
0.21 U 

0.21 U 

0.21 U 
1.1 U 

CRA 056393Memo-24-Tbls 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Sample Location 

Sample Identification 

Sample Date 

Sample Type 

Screen Depth 

Sample Elevation (feetAMSL) 

Semi-Volatile Organic Compounds (SVOCs) (Continued) 

Hexachloroethane 

Indeno(l,2,3-cd)pyi-ene 

Isophorone 
2-MethylnaphthaIene 

2-Methylphenol 

4-Methylphenol 

Naphthalene 

Nitrobenzene 

2-Nitrophenol 

N-Nitrosodi-n-propylamine 

N-Nitrosodiphenylamine 
Pentaclilorophenol 

Phenai"itl"u'ene 

Phenol 

Pyrene 

2,4,S-TrichIorophenol 

2,4,6-Triclilorophenol 

Polychlorinated Biphenyls (PCBs) 

ATOclor-1016 (PCB-1016) 

Aroclor-1221 (PCB-1221) 

Aroclor-1232 (PCB-1232) 

Aroclor-1242 (PCB-1242) 

Aroclor-1248 (PCB-1248) 

Aroclor-1254 (PCB-12S4) 

Aroclor-1260 (PCB-1260) 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

MW-204D 

WG-56393-071713-EB-l 74 

7/17/2013 

ScreenJDepth: (40-45) 

633.48-618.48 

0.20 U 

0.20 U 

0.20 U 
0.20 U 

0.49 U 

0.49 U 
0.044 J 

0.20 U 

0.49 U 

0.20 U 

0.20 U 

0.97 U 

0.20 U 

0.49 U 

0.20 U 

0.49 U 

0.49 U 

0.020 U 

0.040 U 

0.020 U 
0.020 U 

0.020 U 

0.020 U 

0.020 U 

MW-104S 

WG-56393-071713-EB-175 

7/17/2013 

ScreenJDepth: (10-15) 

684.86-658.86 

0.20 U 

0.20 U 

0.20 U 
0.20 U 

0.50 U 

0.50 U 

0.20 U 

0.20 U 

0.50 U 

0.20 U 

0.20 U 

0.99 U 

0.20 U 

O.SOU 

0.20 U 

0.50 U 

0.50 U 

0.020 U 

0.039 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

MW-I05D 

WG-56393-07I813-EB-182 

7A8A013 

ScreenJDepth: (41-47) 

661.79-615.79 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.50 U 

0.50 U 

0.20 U 

0.20 U 

O.SOU 

0.20 U 

0.20 U 

0.99 U 

0.20 U 

0.50 U 

0.20 U 

0.50 U 

O.SOU 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 
0.020 U 

MW-105S 

WG-56393-071813-EB-181 

7A8/2013 

ScreenJDepth: (5-11) 

699.89-687.89 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.52 U 

0.52 U 

0.035 J 

0.21 U 

0.52 U 

0.21 U 

0.21 U 

1.1 U 

0.21 U 

0.52 U 

0.21 U 

0.52 U 

0.52 U 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 
0.020 U 

Dioxins/Fm-ans 

CRA 0S6393M(!mo-24-TbIs 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Sample Location 

Sample Identification 

Sample Date 

Sample Type 

Screen Depth 

Sample Elevation (feet AMSL) 

MW-104D 

WG-56393-071713-EB-174 

7/Z 7/2013 

ScreenJDepth: (40-45) 

633.48-618.48 

MW-104S 

WG-56393-071713-EB-l 75 

7/57/2013 

ScreenJDepth: (20-25) 

684.86-658.86 

MW-105D 

WG-56393-071813-EB-182 

7A8A013 

ScreenJDepth: (42-47) 

661.79-615.79 

MW-105S 

WG-56393-071813-EB-181 

7A8/1013 

ScreenJDepth: (5-12) 

699.89-687.89 

Polychlorinated Biphenyls (PCBs) (Continued) 

1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 

1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) 

Total heptachlorodibenzofuran (HpCDF) 

l,2,3,4,6,7,8-Heptachlorodiben20-p-dioxin (HpCDD) 

Total heptachlorodibenzo-p-dioxin (HpCDD) 

1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 

1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF) 

1,2,3,7,8,9-Hexachlorodibenzofuran (HxCDF) 

2,3,4,6,7,8-HexachIorodibenzofuran (HxCDF) 

Total hexachlorodibenzofuran (HxCDF) 

1,2,3,4,7,8-Hexachlorodiben20-p-dioxin (HxCDD) 

1,2,3,6,7,8-Hexaclilorodibenzo-p-dioxin (HxCDD) 

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HxCDD) 

Total hexachlorodibenzo-p-dioxin (HxCDD) 

l,2,3,4,6,7,8,9-Octachlorodibenzofuran(OCDF) 

l,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin(OCDD) 

1,2,3,7,8-Pentaclilorodibenzofuran (PeCDF) 

2,3,4,7,8-Pentachlorodibenzohiran (PeCDF) 

Total pentachlorodibenzofuran (PeCDF) 

1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 

Total pentachlorodibenzo-p-dioxin (PeCDD) 

Total tetrachlorodibenzofuran (TCDF) 

2,3,7,8-Tetraclilorodiben2ohiran(TCDF) 

2,3,7,8-Teb-acUorodibenzo-p-dioxin(TCDD) 

Total tetrachlorodibenzo-p-dioxin (TCDD) 

Dioxin toxicity equivalent (TEQ) 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 
Ug/L 

O.OOOOOISSJ 

0.0000239 U 

0.00000551 J 

0.0000239 U 

0.0000142 J 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000478 U 

0.0000673 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 
0.0000239 U 

0.0000239 U 

0.00000478 U 

0.00000478 U 

0.00000478 U 

0.00000478 U 

0.0000000158 J 

0.00000181 J 

0.0000243 U 

0.00000628 J 

0.0000243 U 

0.0000143 J 

0.0000243 U 

0.0000243 U 

0.0000243 U 

0.0000243 U 

0.0000243 U 

0.0000243 U 

0.0000243 U 

0.0000243 U 

0.0000243 U 

0.0000487 U 

0.0000713 U 

0.0000243 U 

0.0000243 U 

0.0000243 U 

0.0000243 U 

0.0000243 U 

0.00000487 U 

0.00000487 U 

0.00000487 U 

0.00000487 U 

0.0000000181 J 

0.0000241 U 

0.0000241 U 

0.00000412 J 

0.00000524 J 

0.0000241 U 

0.0000241 U 

0.0000241 U 

0.0000241 U 

0.0000241 U 

0.000000652 J 

0.0000241 U 

0.0000241 U 

0.0000241 U 

0.0000241 U 

0.00000721 J 

0.0000762 U 

0.0000241 U 

0.0000241 U 

0.0000241 U 

0.0000241 U 

0.0000241 U 

0.00000482 U 

0.00000482 U 

0.00000482 U 

0.00000482 U 

0.0000000775 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.00000578 J 

0.00000578 J 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000107 J 

0.0000842 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.00000478 U 

0.00000478 U 

0.00000478 U 

0.00000478 U 

0.0000000863 

CRA 056393Memo-24-Tbls 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER M O N I T O R I N G 

12TH STREET LANDFILL 

OTSEGO T O W N S H I P M I C H I G A N 
3UL\ 2013 

Sample Location 

Sample Identification 

Sample Date 

Sample Type 

Screen Depth 

Sample Elevation (feetAMSL) 

MW-104D 

WG-56393-071713-EB-174 

7/Z 7/2013 

ScreenJDepth: (40-45) 

633.48-618.48 

MW-104S 

WG-56393-071713-EB-I 75 

7/17/2013 

ScreenJDepth: (20-25) 

684.86-658.86 

MW-105D 

WG-56393-071S13-EB-182 

7AS^013 

ScreenJDepth: (41-47) 

662.79-615.79 

MW-105S 

WG-56393-071813-EB-181 

7A8/1013 

ScreenJDepth: (5-12) 

699.89-687.89 

Metals 

Al-uminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Clu'omium 

Civromiimi VI (hexavalent) 

Cyanide (amenable) 

Cyanide (total) 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Seleiiiiun 

Silver 

Sodium 

ug/'-
Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

L I U 

0.05 U 

0.25 J 

67.9 

0.020 U 

0.020 U 

0.69 

ZOUJ 

10 U 

10 U 

0.140 
0.47 . 

20.0 U 

0.020 U 

24300 

0.19S 

0.001 U 
1.52 

0.5 J 

0.020 U 

22200 

2.0 U 

0.05 U 

0.26 J 

72.6 

0.020 U 

0.020 U 

0.70 

2.0 UJ 

10 U 

10 U 

0.141 

0.49 

7.9 J 

0.020 U 

24200 

0.327 

0.001 U 

1.50 

0.5 J 

0.020 U 

22200 

3.0 

0.05 U 

O.SOU 

70.2 

0.020 U 

0.020 U 

0.65 

2.0 U 

10 U 

1.0 U 

0.153 

0.69 

3.0 J 

0.030 

25300 

0.341 

0.001 U 

1.90 

0.6 J 

0.020 U 

2;?000 

2.0 U 

O.OSU 

0.50 U 

108 

0.020 U 

0.020 U 

0.72 

2.0 U 

10 U 

10 U 

0.331 

0.56 

23.9 

0.020 U 

27200 

63.7 

0.001 U 

2.07 

0.5 J 

0.020 U 

23400 

CRA 056393Memo-24-™s 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONFFORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

SampleLocation MW-104D MW-104S MW-105D MW-105S 

Sample Identification WG-56393-071713-EB-l 74 WG-56393-071713-EB-175 WG-56393-071813-EB-182 WG-56393-071813-EB-181 

Sample Date 7A7A013 7A7A013 7ASA013 7A8/1013 

Sample Type 

Screen Depth ScreenJDepth: (40-45) ScreenJDepth: (10-15) ScreenJDepth: (41-47) ScreenJDepth: (5-11) 

Sample Elevation (feet AMSL) 633.48-618.48 684.86-658.86 662.79-615.79 699.89-687.89 

Metals (Continued) 

Thallium Ug/L 0.020 U 0.020 U 0.020 U 0.020 U 

Vanadium Ug/L 0.26 0.25 0.18 J 0.19 J 

Ziiic l-ig/L 0.77 0.54 1.10 0.60 

CRA 056393Memo-24-Tbls 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

SampleLocation MW-106D MW-106D MW-106S MW-107S 

Sample Identification WG-56393-071913-EB-186 WG-56393-071913-EB-187 WG-56393-071913-EB-185 WG-56393-071513-EB-165 

Sample Date 7A9A013 7A9/2013 7A9A013 7/15/2013 

Sample Type Duplicate 

Screen Depth ScreenJDepth: (40-45) ScreenJDepth: (40-45) ScreenJDepth: (1-9) ScreenJDepth: (8-13) 

Sample Elevation (feet AMSL) 664.66-610.66 664.66-620.66 701.89-691.89 695.76-681.76 

Volatile Organic Compounds (VOCs) Units 

Acetone Ug/L R R R R 

Benzene ^ig/L 0.50 U 0.50 U 0.50 U O.SO U 

Bromodichloromethai-ie Ug/L O.SOU O.SOU O.SOU O.SOU 

Bromoform Ug/L O.SOU O.SOU O.SOU 0.50 U 

Bromomethane (Mefl:\yl bromide) jig/L O.SO UJ 0.50 UJ 0.50 UJ O.SOU 

2-Butanone (Methyl ethyl ketone) (MEK) ug/L R R R R 

Carbon disulfide Ug/L 0.50 UJ 0.50 UJ 0.50UJ O.SOU 

Carbon tetrachloride Ug/L O.SOU O.SOU O.SOU O.SOU 

Chlorobenzene tig/L O.SOU O.SOU O.SOU O.SOU 

Chloroethane (ig/L O.SOU O.SOU O.SOU O.SOU 

Chloroform (Trichloromethane) Ug/L O.SOU O.SOU O.SOU O.SOU 

Chloromethane (Methyl chloride) Ug/L O.SOU O.SOU O.SOU O.SOU 

l,2-Dibromo-3-chloropropane(DBCP) Ug/L 2.0 U 2.0 U 2.0 U 2.0 U 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

R 

0.50 U 

O.SOU 

0.50 U 

O.SO UJ 

R 

0.50 UJ 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

O.SOU 

2.0 U 

O.SOU 

20 U 

0.50 U 

O.SOU 

0.50 U 

0.50 U 

O.SOU 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

O.SOU 

O.SOU 

Dibromochlorometliaiie Ug/L O.SOU O.SOU O.SOU O.SOU 

1,2-Dibromoethane (Ethylene dibromide) ug/L 20 U 2.0 U 2.0 U ZOU 

1,2-Dichlorobenzene Ug/L O.SOU O.SOU O.SOU O.SOU 

1,3-Dichlorobenzene Ug/L O.SOU 0.50 U O.SOU 0.S0 U 

1,4-Dichlorobenzene Ug/L O.SOU O.SOU O.SOU O.SOU 

Dichlorodifluoromethane (CFC-12) Ug/L O.SOU O.SOU O.SOU O.SOU 

1,1-Dichloroethane Ug/L O.SOU O.SOU O.SOU 0.14 J 

1,2-DicWoroethane Ug/L O.SOU O.SOU O.SOU O.SOU 

1,1-Dichloroethene Ug/L O.SOU O.SOU O.SOU O.SOU 

cis-l,2-Dicliloroefliene Ug/L O.SOU O.SOU O.SOU O.SOU 

ti-ans-l,2-DicMoroetliene Ug/L O.SOU O.SOU O.SOU 0.50 U 

1,2-DichIoropropane Ug/L O.SOU O.SOU O.SOU O.SOU 

cis-l,3-DichIoropropene Ug/L O.SOU O.SOU O.SOU O.SOU 

CRA 056393Memo-24-Tbls 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Sample 

Volatile Organic Compounds (VOCs) (Continued) 

trans-l,3-Dichloropropene 

Ethylbenzene 

2-He.<anone 
Isopropyl beiuene 

Methyl tert butyl ether (MTBE) 

Sample Location 

Sample Identification 

Sample Date 

Sample Type 

Screen Depth 

Elevation (feetAMSL) 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MlBK) Ug/L 

Methylene cliloride 

Styrene 

1,1,2,2-Teti-achloroethane 
Teti-achloroethene 

Toluene 

1,2,4-TricWorobenzene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 
Tricliloroethene 

Trichlorofluorometliane (CFC-11) 

Vinyl chloride 
o-Xylene 

m&p-Xylenes 

Semi-Volatile Organic Compounds (SVOCs) 

Acenaphtliene 
Acenaphthylene 

Anthracene 

Benzo(a)antliracene 
Benzo(a)pyrene 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 
Ug/L 

AfW-I06D 

WG-56393-07I913-EB-186 

7/19/2013 

ScreenJDepth: (40-45) 

664.66-610.66 

0.50 U 

0.50 U 

R 

2.0 U 

0.50 U 

20 U 

ZOU 
0.50 U 

0.50 U 

0.50 U 

0.50 U 

ZOU 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

O.SOU 
0.50 U 

0.50 U 

0.20 U 
0.20 U 

0.20 U 

0.20 U 
0.20 U 

MW-106D 

WG-56393-071913-EB-187 

7/19/2013 

Duplicate 

ScreenJDepth: (40-45) 

664.66-620.66 

O.SOU 

O.SOU 

R 
2.0 U 

O.SOU 

20 U 

2.0 U 

O.SOU 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 
0.50 U 

O.SOU 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.19 U 
0.19 U 

0.19 U 
0.020) 
0.19 U 

MW-106S 

WG-56393-071913-EB-185 

7/19/2013 

ScreenJDepth: (2-9) 

701.89-692.89 

0.50 U 

O.SOU 

R 
2.0 U 

O.SOU 

20 U 

2.0 U 
O.SOU 

0.50 U 

0.50 U 

0.50 U 

ZOU 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

O.SOU 

0.50 U 

0.50 U 

0.20 U 

0.20 U 

0.20 U 
0.20 U 
0.20 U 

MW-107S 

WG-56393-071513-EB-165 

7A5/2013 

ScreenJDepth: (8-13) 

695.76-682.76 

0.50 U 

0.50 U 

R 

ZOU 

0.50 U 

20 U 
ZOU 

O.SOU 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.16 J 

0.50 U 

0.S0U 

O.SOU 

0.50 U 
0.50 U 

0.50 U 

0.19 U 

0.19 U 

0.19 U 
0.19 U 
0.19 U 

CRA 056393Memo-2+-Tbls 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Samph 

Semi-Volatile Organic Compounds (SVOCs) (Con 

Benzo(b)fluoran thene 

Benzo(g,h,i)perylene 

Benzo(k)fluoran thene 

Butyl benzylphthalate (BBP) 

Carbazole 
4-Chloro-3-methyIphenol 
bis(2-ChIoroetIiyl)ether 

2-Chlorophenol 

Chrysene 
Diben2(a,h)anthracene 

Dibenzofuran 
3,3'-Dichlorobenzidine 

2,4-DicMorophenol 

Dietliyl phthalate 

Dimethyl phthalate 

2,4-Dimethylphenol 

Di-n-butylphtlialate (DBP) 

4,6-Dinitro-2-methylphenol 
2,4-Dinitrotoluene 

Di-n-octyl phthalate (DnOP) 

bis(2-Ethylhexyl)phthaIate (DEHP) 

Fluoraiithene 

Fluorene 
Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Sample Location 

Sample Identification 

Sample Date 

Satnple Type 

Screen Depth 

• Elevation (feetAMSL) 

tinned) 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

I'g/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

A«V-I06D 

WG-56393-071913-EB-186 

7A9A013 

ScreenJDepth: (40-45) 

664.66-620.66 

0.20 U 

0.20 U 

0.20 U 
0.20 U 

0.20 U 

0.48 U 

0.20 U 

0.48 U 

0.20 U 
0.20 U 

0.20 U 

2.0 U 

0.48 U 

0.20 U 

0.20 U 

3.9 U 

0.20 U 

2.0 U 

0.20 U 

0.20 U 

0.96 U 

0.20 U 
0.20 U 

0.20 U 

0.20 UJ 

• 0.96 U 

MW-106D 

WG-56393-071913-EB-187 

7A9A013 

Duplicate 

ScreenJDepth: (40-45) 

664.66-610.66 

0.19 U 

0.19 U 

0.19 U 
0.19 U 

0.19 U 

0.48 U 
0.19 U 

0.48 U 

0.19 U 

0.19 U 

0.19 U 

1.9 U 

0.48 U 

0.19U 

0.19 U 

3.8 U 

0.19 U 

1.9 U 

0.19 U 

0.19 U 

0.95 U 

0.19 U 

0.19 U 

0.19 U 

0.19 UJ 

0.95 U 

MW-I06S 

WG-56393-07I9I3-EB-1S5 

7A9A013 

ScreenJDepth: (1-9) 

701.89-691.89 

0.20 U 

0.20 U 

0.20 U 
0.20 U 

0.20 U 

0.49 U 

0.20 U 

0.49 U 

0.20 U 

0.20 U 

0.20 U 

ZOU 

0.49 U 

0.20 U 

0.20 U 

3.9 U 

0.20 U 

2.0 U 

0.20 U 

0.20 U 

0.98 U 

0.20 U 

0.20 U. 

0.20 U 

0.20 UJ 

0.98 U 

MW-107S 

WG-56393-071513-EB-165 

7A5/2013 

ScreenJDepth: (8-13) 

695.76-682.76 

0.19 U 

0.19 U 

0.19 U 
0.19 U 

0.19 U 
0.48 U 

0.19 U 

0.48 U 

0.19 U 

0.19 U 

0.19 U 

1.9 U 

0.48 U 

0.19 U 

0.19 U 

3.8 U 

0.19 U 

1.9 U 

0.19 U 

0.19 U 

0.95 U 

0.19 U 

0.19 U 

0.19 U 

0.19 U 

0.95 U 

CRA 056393Memo-24-Tbls 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Sample Location 

Sample Identification 

Sample Date 

Sample Type 

Screen Depth 

Sample Elevation (feetAMSL) 

Semi-Volatile Organic Compoimds (SVOCs) (Continued) 

Hexachloroetliane 

lndeno(l,2,3-cd)pyrene 

Isophorone 
2-Methylnaphthalene 

2-Methylphenol 

4-Methylphenol 

Naphthalene 

Nitrobenzene 

2-Nitrophenol 

N-Nitrosodi-n-propylamine 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenandnrene 

Phenol 

Pyrene 
2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

Polychlorinated Biphenyls (PCBs) 

Aroclor-1016 (PCB-1016) 

Aroclor-1221 (PCB-1221) 

ATOclor-1232 (PCB-1232) 

Aroclor-1242 (PCB-1242) 

Aroclor-1248 (PCB-1248) 

Aroclor-1254 (PCB-1254) 

Aroclor-1260 (PCB-1260) 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

. Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 
Ug/L 

MW-106D 

WG-56393-0719I3-EB-186 

7/Z9/20I3 

ScreenJDepth: (40^i5) 

664.66-620.66 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.48 U 

0.48 U 
0.20 U 

0.20 U-. 

0.48 U 

0.20 U 

0.20 U 

0.96 U 

0.20 U 

0.48 U 

0.20 U 

0.48 U 

0.48 U 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.0057 J 

0.020 U 

MW-I06D 

WG-56393-071913-EB-187 

7A9A013 

Duplicate 

ScreenJDepth: (40-45) 

664.66-620.66 

0.19 U 

0.19 U 

0.19 U 

0.19 U 

0.48 U 

0.48 U 

0.19 U 

0.19 U 

0.48 U 

0.19 U 

0.19 U 

0.95 U 

0.19 U 

0.48 U 

0.19 U 

0.48 U 

0.48 U 

0.020 U 

0.039 U 

0.020 U 
0.020 U 

0.020 U 

0.0048 J 

0.020 U 

A4W-106S 

WG-56393-071913-EB-185 

7A9A013 

ScreenJDepth: (2-9) 

701.89-692.89 

0.20 U 

0.20 U 

0.20 U 

0.20 U 
0.49 U 

0.49 U 

0.20 U 

0.20 U 

0.49 U 

0.20 U 

0.20 U 

0.98 U 

0.20 U 

0.49 U 

0.20 U 

0.49 U 

0.49 U 

0.021 U 

0.042 U 

0.021 U 

0.021 U 

0.021 U 

0.0052 J 
0.021 U 

MW-I07S 

WG-S6393-07I5I3-EB-165 

7/15/2013 

ScreenJDepth: (8-13) 

695.76-682.76 

0.19 U 

0.19 U 

0.19 U 

0.19 U 

0.48 U 

0.48 U 

0.039 J 

0.19 U 

0.48 U 

0.19 U 

0.19 U 

0.95 U 

0.19 U 

0.48 U 

0.19 U 

0.48 U 

0.48 U 

0.020 U 

0.040 U 

0.020 U 
0.020 U 

0.020 U 

0.020 U 
0.020 U 

Dioxins/Furans 

CRA 056393 Memo-24-Tbls 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Sample Location 

Sample Identification 

Sample Date 

Saynple Type 

Screen Depth 

Sample Elevation (feet AMSL) 

MW-106D 

WG-56393-071913-EB-186 

7A9A013 

ScreenJDepth: (40^15) 

664.66-620.66 

MW-106D 

WG-56393-071913-EB-187 

7A9/2013 

Duplicate 

ScreenJDepth: (40-45) 

664.66-610.66 

MW-106S 

WG-56393-071913-EB-185 

7/19/2013 

ScreenJDepth: (1-9) 

701.89-691.89 

MW-107S 

WG-56393-071513-EB-165 

7/15/2013 

ScreenJDepth: (8-13) 

695.76-681.76 

Polychlorinated Biphenyls (PCBs) (Continued) 

1,2,3,4,6,7,8-Heptachlorodibenzofm'an (HpCDF) 

1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) 

Total heptachlorodibenzofuran (HpCDF) 

1,2,3,4,6,7,8-HeptachIorodibenzo-p-dioxin (HpCDD) 

Total heptachlorodibenzo-p-dioxin (HpCDD) 

1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 

1,2,3,6,7,8-Hexachlorodibenzofui-an (HxCDF) 

l,Z3,7,8,9-Hexachlorodibenzofuran (HxCDF) 

2,3,4,6,7,8-Hexachlorodibenzofuran (HxCDF) 

Total hexachlorodibenzofiu'an (HxCDF) 

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 

1,2,3,6,7,8-HexachIorodibenzo-p-dioxin (HxCDD) 

1,2,3,7,8,9-HexachIorodibenzo-p-dioxin (HxCDD) 

Total hexachlorodibenzo-p-dioxin (HxCDD) 

l,2,3,4,6,7,8,9-OctacliIorodibenzofuran(OCDF) 

l,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin(OCDD) 

1,2,3,7,8-PentachIorodibenzofuran (PeCDF) 

Z3,4,7,8-PentachIorodibenzofuran (PeCDF) 

Total pentachlorodibenzofuran (PeCDF) 

1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 

Total pentaclilorodibenzo-p-dioxin (PeCDD) 

Total tetrachlorodibenzofuran (TCDF) 

2,3,7,8-Tetrachlorodibenzofurah(TCDF) 

2,3,7,8-Teti-achIorodibenzo-p-dioxin (TCDD) 

Total tetrachlorodibenzo-p-dioxin (TCDD) 

Dioxin toxicity equivalent (TEQ) 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

0.000039 U 

0.0000239 U 

0.00000286 J 
0.00000384 J 

0.00000728 J 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000477 U 

0.0000539 U 
0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.00000477 U 

0.00000477 U 
0.00000477 U 

0.00000477 U 

0.0000000384 J 

0.0000238 U 

0.0000238 U 

0.00000462 J 

0.0000238 U 

0.0000103 J 

0.0000238 U 

0.0000238 U 

0.0000238 U 

0.0000238 U 

0.0000238 U 

0.0000238 U 

0.0000238 U 

0.0000238 U 

0.0000238 U 

0.0000476 U 

0.0000872 U 

0.0000238 U 

0.0000238 U 

0.0000238 U 

0.0000238 U 

0.0000238 U 

0.00000476 U 

0.00000476 U 

0.00000476 U 

0.00000476 U 

0 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.00000476 J 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000477 U 

0.000059 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.0000239 U 

0.00000477 U 

0.00000477 U 

0.00000477 U 

0.00000477 U 

0.0000000476 J 

0.0000238 UJ 

0.0000238 UJ 

0.0000238 UJ 

0.0000238 UJ 

0.0000238 UJ 

0.00000303 J 

0.0000238 UJ 

0.0000238 UJ 

0.0000238 UJ 

0.0000238 UJ 

0.0000238 UJ 

0.0000238 UJ 

0.0000238 UJ 

0.0000238 UJ 

0.0000477 UJ 

0.0000173 J 

0.0000238 UJ 

0.0000238 UJ 

0.0000238 UJ 

0.0000238 UJ 

0.0000238 UJ 

0.00000477 UJ 

0.00000477 UJ 

0.00000477 UJ 

0.00000477 UJ 

0.000000308 J 

CRA 056393Memo-24-Tbls 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Sample Location 

Sample Identification 

Sample Date 

Sample Type 

Screen Depth 

Sample Elevation (feet AMSL) 

MW-106D 

WG-56393-071913-EB-186 

7A9/2013 

ScreenJDepth: (40-45) 

664.66-620.66 

MW-106D 

WG-56393-071913-EB-187 

7A9A013 

Duplicate 

ScreenJDepth: (40-45) 

664.66-620.66 

MW-106S 

WG-56393-071913-EB-185 

7/19/2013 

ScreenJDepth: (1-9) 

701.89-691.89 

MW-107S 

WG-56393-071513-EB-165 

7/15/2013 

ScreenJDepth: (8-13) 

695.76-681.76 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Quromium VI (hexavalent) 

Cyanide (amenable) 

Cyanide (total) 

Cobalt 

Copper 
Iron 

Lead 

Magnesiimi 

Manganese 

Mercury 

Nickel 

Seleniiun 

Silver 

Sodium 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 
Ug/L 

5.6 

0.07 U 

0.38) 
75.8 

0.020 U 
0.020 U 

1.00 

2.0 U 

10 U 

10 U 

0.160 

0.6S 

46.9 

0.064 

24200 

2.SS0 

0.001 U 

1.68 

0.7 J 

0.020 U 

24300 

7.7 

0.07 U 

0.33 J 

76.3 

0.020 U 

0.020 U 

0.98 

0.6) 
10 U 

10 U 

0.166 

0.68 

72.7 

0.075 

24700 

3.310 

0.001 U 

1.70 

0.6 J 

0.020 U 

24700 

3.8 

O.OSU 

12.8 

336 

0.020 U 

0.020 U 

0.96 

0.7 J 

10 U 

10 U 

0.597 

0.66 

10200 

0.020 U 

28200 

347 

0.001S4 U 

2.9S 
0.6 J 

0.020 U 

23500 

20.7 

O.OSU 

1.57 

244 

0.020 U 

0.020 U 

0.58 

2.0 U 

10 U 

10 U 

0.484 

0.48 

348 

0.021 U 

24000 

193 

0.001 U 

0.67 

0.3 J 

0.020 U 

27700 

CRA 056393Memo-24-Tbls 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

SampleLocation MW-106D MW-106D MW-106S MW-107S 

Sample Identification WG-S6393-071913-EB-1S6 WG-56393-0719I3-EB-1S7 WG-S6393-071913-EB-385 WG-S6393-071513-EB-165 

Sample Date 7/19/2013 7/!9/2013 7/19/2013 7A5/1013 

Sample Type Duplicate 

Screen Depth ScreenJDepth: (40^5) ScreenJDepth: (40-45) ScreenJDepth: (1-9) ScreenJDepth: (8-13) 

Sample Elevation (feet AMSL) 664.66-620.66 664.66-620.66 701.89-692.89 695.76-682.76 

Metals (Continued) 

Thallium Ug/L 0.020 U 0.020 U 0.020 U 0.047 U 

Vanadium Ug/L 0.25 0.24 0.31 0.17 J 
Zinc Ug/L 1.06 1.07 36.9 0.73 

CRA 056393Memo-24-Tbls 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Sample Location 

Sample Identification 

Sample Date 

Sample Type 

Screen Depth 

Sample Elevation (feetAMSL) 

MW-108D 

WG-56393-071513-EB-166 

7/15/2013 

ScreenJDepth: (40-45) 

663.39-618.39 

MW-108S 

WG-56393-071613-EB-167 

7A6/2013 

ScreenJDepth: (2-9) 

701.32-692.32 

MW-109D 

WG-56393-071613-EB-170 

7A6/2013 

ScreenJDepth: (22-27) 

689.41-666.41 

Volatile Organic Compounds (VOCs) 

Acetone 

Benzene 

Bromodicliloromethai-ie 

Bromoform 

Bromomethane (Mefliyl bromide) 

2-Butanone (Methyl ethyl ketone) (MEK) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform (TricUoromethaiie) 

Chloromethane (Methyl chloride) 

l,2-Dibromo-3-chloropropane(DBCP) 

Dibromochloromefliane 

1,2-Dibromoethane (Ethylene dibromide) 

1,2-Dichlorobenzene 

1,3-DicHorobenzene 

l,4-Dichloroben2ene 

Dichlorodifluoromethane (CFC-12) 

1,1-Dicliloroethane 

1,2-Dichloroethane 

1,1-Dichloroethene 

cis-l,2-Dichloroethene 

trans-l,2-Dichloroe thene 

1,2-DichIoropropane 

cis-l,3-Dichloropropene 

Units 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

R 

0.50 U 
0.50 U 

0.50 U 

0.50 U 

R 

O.SOU 

O.SOU 

O.SOU 

O.SOU 

O.SOU 

0.50 U 

2.0 U 

0.50 U 

2.0 U 

O.SOU 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

O.SOU 
O.SOU 

O.SOU 

O.SOU 

0.50 U 

R 

0.50 U 

O.SOU 

0.50 U 

0.50 UJ 

R 

0.50 U 

0.50 U 

O.SOU 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

2.0 U 

0.50 U 

O.SOU 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

O.SOU 

O.SOU 

O.SOU 

0.50 U 

R 

0.50 U 

0.50 U 

0.S0U 

O.SOUJ 

R 

O.SOU 

O.SOU 

0.50 U 

0.50 U 

O.SOU 

O.SOU 

2.0 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

O.SOU 

O.SOU 

0.50 U 

O.SOU 

CRA 056393Mimo-24-Tbls 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Sample 

Volatile Organic Compoimds (VOCs) (Continued) 

trans-l,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 
Isopropyl benzene 

Methyl tert butyl ether (MTBE) 

Sample Location 

Sample Identification 

Sample Date 

Sample Type 

Screen Depth 

Elevation (feetAMSL) 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MlBK) Ug/L 

Methylene chloride 

Styrene 

1,1,2,2-Tetrachloroethane 

Tetracliloroethene 

Toluene 

1,2,4-Trichlorobenzene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethene 
Trichlorofluoromethane (CFC-11) 

Vinyl chloride 

o-Xylene 

m&p-Xylenes 

Semi-Volatile Organic Compounds (SVOCs) 

Acenaphthene 
Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 
Ug/L 

MW-108D 

WG-56393-071513-EB-166 

7A5/2013 

ScreenJDepth: (40-45) 

663.39-618.39 . 

0.50 U 

0.50 U 

R 
2.0 U 

O.SOU 

20 U 

2.0 U 

" O.SO U 

0.50 U 
0.50 U 

0.S0U 

2.0 U 

O.SO U 

O.SOU 

O.SOU 

O.SOU 

0.50 U 

0.50 U 

0.50 U 

0.20 U 
0.20 U 

0.20 U 

0.20 U 

0.20 U 

MW-108S 

WG-56393-071613-EB-167 

7/16/2033 

ScreenJDepth: (1-9) 

701.32-692.31 

O.SOU 

0.50 U 

R 

2.0 U 

O.SOU 

20 U 

2.0 U 

O.SOU 

0.50 U 

O.SOU 

0.50 U 

2.0 U 

O.SOU 

0.50 U 

O.SOU 

0.50 U 

0.50 U 

O.SOU 

0.50 U 

0.21 U 
0.21 U 

0.21 U 

0.21 U 
0.21 U 

MW-109D 

WG-56393-071613-EB-170 

7A6/2013 

Screen JDepth: (11-17) 

689.41-666.41 

0.50 U 

0.50 U 

R 
2.0 U 

0.50 U 

20 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

O.SOU 

0.50 U 

0.50 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

CRA 056393Memo-24-Tbls 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Sample 

Semi-Volatile Organic Compounds (SVOCs) (Con 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 
Butyl benzylphthalate (BBP) 

Carbazole 

4-Chloro-3-methylphenol 
bis(2-ChIoroethyl)ether 

2-Chlorophenol 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

3,3'-Dichlorobeiuidine 

2,4-Dichlorophenol 

Diethyl phthalate 

Dimethyl phthalate 

2,4-Dimethylphenol 
Di-n-butylphtlialate (DBP) 

4,6-Dinitro-2-methylphenol 

2,4-Diiutrotoluene 
Di-n-octyl phthalate (DnOP) 
bis(2-Ediylhexyl)phthalate (DEHP) 

Fluoranthene 

Fluorene 
Hexachlorobenzene 

HexacMorobutadiene 

Hexachlorocyclopentadiene 

Sample Location 

Sample Identification 

Sample Date 

Sample Type 

Screen Depth 

•Elevation (feetAMSL) 

tinned) 

Ug/L 

Ug/L 
Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

MW-IOSD 

WG-56393-073S13-EB-166 

7/15/2013 

ScreenJDepth: (40-45) 

663.39-618.39 

0.20 U 

0.20 U 

0.20 U 

0.20 U 
0.20 U 

0.49 U 

0.20 U 

0.49 U 

0.20 U 

0.20 U 

0.20 U 

2.0 U 

0.49 U 

0.20 U 

0.20 U 

3.9 U 

0.20 U 
2.0 U 

0.20 U 

0.20 U 
0.97 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.97 U 

MW-108S 

WG-56393-071613-EB-167 

7A6/2013 

ScreenJDepth: (1-9) 

701.32-692.32 

0.21 U 

0.21 U 
0.21 U 
0.21 U 

0.21 U 

0.51 U 

0.21 U 

0.51 U 

0.21 U 

0.21 U 

0.21 U 

2.1 U 

0.51 U 

0.21 U 

0.21 U 
4.1 U 

0.21 U 

2.1 U 

0.21 U 

0.21 U 

1.1 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

1.1 U 

MW-109D 

WG-56393-071613-EB-170 

7A6/2013 

ScreenJDepth: (22-27) 

689.41-666.41 

0.20 U 

0.20 U 

0.20 U 
0.20 U 

0.20 U 

O.SOU 

0.20 U 

0.50 U 

0.20 U 

0.20 U 

0.20 U 

ZOU 

0.50 U 

0.20 U 

0.20 U 
4.0 U 

0.20 U 

2.0 U 

0.20 U 

0.20 U 
0.45 J 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

1.0 U 

CRA 056393Memo-24-Tbls 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Sample Location 

Sample Identification 

Sample Date 

Sample Type 

Screen Depth 

Sample Elevation (feetAMSL) 

Semi-Volatile Organic Compounds (SVOCs) (Continued) 

Hexachloroethane 

Indeno(l,Z3-cd)pyrene 

Isophorone 

2-Methylnaphthalene 

2-Methylphenol 

4-MethylphenoI 

Naphthalene 

Nitrobenzene 

2-Nitrophenol 

N-Nitrosodi-n-propylamine 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanttirene 
Phenol 

Pyrene 

2,4,5-TrichIorophenoI 

2,4,6-Trichlorophenol 

Polychlorinated Biphenyls (PCBs) 

Aroclor-1016 (PCB-1016) 

Aroclor-1221 (PCB-1221) 

Aroclor-1232 (PCB-1232) 
Arodor-1242 (PCB-1242) 

Aroclor-1248 (PCB-1248) 

Aroclor-1254 (PCB-12S4) 

Aroclor-1260 (PCB-1260) 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

MW-208D 

WG-S6393-0715I3-EB-166 

7/15/2013 

ScreenJDepth: (40-45) 

663.39-618.39 

0.20 U 

0.20 U 

0.20 U 
0.20 U 

0.49 U 

0.49 U 

0.032 J 

0.20 U 

0.49 U 
0.20 U 

0.20 U 

0.97 U 

0.20 U 

0.49 U 

0.20 U 

0.49 U 

0.49 U 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 
0.020 U 

MW-108S 

WG-56393-071613-EB-167 

7A6/2013 

ScreenJDepth: (2-9) 

701.31-692.31 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.51 U 

0.51 U 

0.051 J 

0.21 U 

0.51 U 

0.21 U 
0.21 U 

1.1 U 

0.21 U 

0.51 U 

0.21 U 

0.51 U 

0.51 U 

0.020 U 

0.040 U 

0.020 U 
0.020 U 

0.020 U 

0.020 U 
0.020 U 

AfW-I09D 

WG-56393-071613-EB-170 

7A6/2013 

ScreenJDepth: (22-17) 

689.41-666.41 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.50 U 

0.50 U 

0.051 J 

0.20 U 

0.50 U 
0.20 U 

0.20 U 

1.0 U 

0.20 U 

0.50 U 

0.20 U 

0.50 U 

. 0.50 U 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 
0.020 U 

Dioxins/Furans 

CRA 056393Memo-24.Tbls 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Sample Location 

Satnple Identification 

Sample Date 

Sample Type 

Screen Depth 

Sample Elevation (feet AMSL) 

MW-IOSD 

WG-56393-071513-EB-166 

7A5/1013 

ScreenJDepth: (40-45) 

663.39-618.39 

MW-108S 

WG-56393-071613-EB-167 

7/16/2013 

ScreenJDepth: (1-9) 

701.31-691.31 

MW-109D 

WC-56393-071613-EB-170 

7A6/1013 

ScreenJDepth: (11-17) 

689.41-666.41 

Polychlorinated Biphenyls (PCBs) (Continued) 

1,2,3,4,6,7,8-HeptachIorodibenzofuran (HpCDF) 

1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) 

Total heptaciilorodibenzofuran (HpCDF) 

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 

Total heptachlorodibenzo-p-dioxin (HpCDD) 

l,Z3,4,7,8-HexachIorodibenzofuran (HxCDF) 

1,2,3,6,7,8-HexachIorodibenzofuran (HxCDF) 

1,2,3,7,8,9-HexachIorodibenzofuran (HxCDF) 

Z3,4,6,7,8-Hexachlorodibenzofuran (HxCDF) 

Total hexachlorodibenzofuran (HxCDF) 

l,Z3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 

l,Z3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 

1,2,3,7,8,9-HexachIorodibenzo-p-dioxin (HxCDD) 

Total hexachlorodibenzo-p-dioxin (HxCDD) 

l,Z3,4,6,7,8,9-Octachlorodibenzofuran(OCDF) 

l,Z3,4,6,7,8,9-OctachIorodibenzo-p-dioxiii(OCDD) 

l,Z3,7,8-Pentadilorodibenzohiran (PeCDF) 

Z3,4,7,8-Pentachlorodibenzofuran (PeCDF) 

Total pentachlorodibenzofuran (PeCDF) 

l,Z3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 

Total pentachlorodibenzo-p-dioxin (PeCDD) 

Total tetrachlorodibenzofuran (TCDF) 

Z3,7,8-TetracliIorodibenzofuran (TCDF) 

2,3,7,8-Tetrachlorodibenzo-p-dioxin(TCDD) 

Total tetrachlorodibenzo-p-dioxin (TCDD) 

Dioxin toxicity equivalent (TEQ) 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

0.000000724 J 

0.0000251 U 
0.000000907 J 

0.00000233 J 
0.0000251 U 

0.000000723 J 
0.000000454 J 

0.0000251 U 

0.0000251 U 

0.000000454 J 

0.00000111 J 

0.0000251 U 

0.0000251 U 

0.00000111 J 
0.0000502 U 

0.00000895 J 

0.0000251 U 

0.0000251 U 

0.0000251 U 
0.0000251 U 

0.0000251 U 

0.00000502 U 
0.00000502 U 

0.00000502 U 

0.00000502 U 

0.000000262 J 

0.00000137 J 

0.0000255 U 

0.0000255 U 

0.00000703 J 

0.0000176 J 

0.000025S U 

0.0000255 U 

0.0000255 U 

0.00002SS U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.00002S5 U 

0.00000839 J 

0.0000743 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.00000511 U 

O.OOOOOSll U 

0.00000511 U 

0.00000511 U 

0.000000109 J 

0.00000449 J 

0.0000242 U 

0.000015 J 

0.0000286 

0.0000815 

0.0000242 U 

0.0000242 U 

0.0000242 U 

0.0000242 U 

0.0000242 U 

0.00000129 J 

0.0000011 J 

0.00000395 J 

0.0000149 J 

O.OOOOISSJ 

0.000173 

0.0000242 U 

0.0000242 U 

0.0000242 U 

0.0000242 U 

0.0000242 U 

0.00000484 U 

0.00000484 U 

0.00000484 U 

0.00000484 U 

0.00000102 J 

CRA 056393Memo-24-Tbls 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Sample Location 

Sample Identification 

Sample Date 

Sample Type 

Screen Depth 

Sample Elevation (feetAMSL) 

MW-108D 

WG-56393-071513-EB-166 

7A5/2013 

ScreenJDepth: (40-45) 

663.39-618.39 

MW-108S 

WG-56393-071613-EB-167 

7A6/2013 

ScreenJDepth: (2-9) 

701.32-691.31 

MW-109D 

WG-56393-071613-EB-170 

7A6/2013 

ScreenJDepth: (22-27) 

689.41-666.il 

Metals 

Alumintun 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Chromium VI (hexavalent) 

Cyanide (amenable) 

Cyanide (total) 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Maiiganese 

Mercury 

Nickel 

Seleniimr 

Silver 

Sodium 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

Ug/L 

2.4 

0.11 U 

1.58 
104 

0.020 U 

0.072 

1.15 

20.0 U 

10 U 

10 U 

0.439 

0.83 

2580 

0.020 U 

2S700 
757 

0.001 U 

3.02 

0.5 J 

0.020 U 

21600 

2.0 U 

0.06 U 

1.89 

105 

0.020 U 

0.020 U 

0.51 

ZOUJ 

10 U 

10 U 

0.710 

0.49 

908 

0.020 U 

24800 

161 

0.001 U 

0.50 U 

0.6 J 

0.020 U 

23400 

2.0 U 

O.OSU 

0.13 J 

86.0 

0.020 U 

0.020 U 

0.81 

2.0 U 

10 U 

10 U 

0.172 

0.60 

20.0 U 

0.020 U 

26000 

0.191 

0.001 U 

0.50 U 

0.5 J 

0.020 U 

23000 

CRA 056393Memo-24-Tbls 
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TABLE 2 

ANALYTICAL RESULTS SUMMARY 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Sample Location MW-108D MW-108S ' MW-109D 

Sample Identification WG-56393-071513-EB-166 WG-56393-071613-EB-167 WG-56393-071613-EB-170 

Sample Date 7A5A013 7A6/2013 7A6/1013 

Sample Type 

ScreenDepth ScreenJDepth: (40-45) ScreenJDepth: (2-9) ScreenJDepth:(11-17) 

Sample Elevation (feet AMSL) 663.39-618.39 701.31-691.31 689.41-666.41 

Metals (Continued) 

Thallium Ug/L 0.133 0.020 U 0.020 U 

Vanadium Ug/L 0.19 J 0.19 J 0.19 J 

Zinc Ug/L 3.17 0.83 1.58 

Notes: 

U Not detected at the associated reporting Umit. 

J Estimated concentration. 

UJ Not detected; associated reporting limit is estimated. 

R Rejected. 

CRA 056393Memo-24-TWs 



TABLE 3 

ANALYTICAL METHODS AND HOLDING TIME CRITERIA 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Page 1 of 1 » 

Parameter 

VOC 

SVOC 

PCB 

PCDD/PCDF 

Metals (Fe, Mg and Na) 

TAL Metals (except: Ca, Fe, K, 

Mercury 

Cyanide (Amenable) 

Cyanide (Total) 

Hexavalent Chromium 

Mgand Na) 

Method 

SW-846 8260^ 

SW-846 8270^ 

SW-846 8082' 

SW-846 8290' 

EPA 200.7^ 

EPA 200.8' 

EPA 1631E' 

SW-846 9012VSM4500-CN-E^ 

SW-846 9012' 

SW-846 7195/7010' 

Matrix 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Collection to 

Extraction 

(Days) 

-

14 

-

-

-

-

-

-

-

24 hours 

Holding Time 

Collectii 

to 

on or Extraction 

Attalysis 

(Days) 

14 

40 

40 

40 

180 

180 

28 

14 

14 

180 

Notes: 
1 

2 

PCBs 
VOCs 
SVOCs 

"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", SW-846, Third Edition, 1986, with subsequent revisions. 

"Standard Methods for the Examination of Water and Wastewater", 18th Edition, 1992, witii subsequent revisions. 

"Metiiods for Chemical Analysis of Water and Wastes", USE?A-600/4-79-020, March 1983, with subsequent revisions. 

Polychlorinated biphenyls. 

Volatile organic compounds. 

Semi-volatile organic compoimds. 

PCDD/PCDFs Polychlorinated dibenzo-p-dioxin/polychlorinated dibenzoftrrans. 

CRA 05«393Memo-24-Tbls 
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TABLE 4 

QUALIFIED SAMPLE RESULTS DUE TO HOLDING TIME EXCEEDANCE 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Parameter 

Metals 

Sample ID 

WG-56393-071613-EB-167 

WG-56393-071613-EB-168 

WG-56393-071713-EB-173 

WG-56393-071713-EB-174 

WG-56393-071713-EB-175 

Holding 
Time 

(hours) 

>24 

>24 

>24 

>24 

>24 

Holding Time 
Criteria 
(hours) 

24 

24 

24 

24 

24 

Analyte 

Chromium VI (hexavalent) 

Qualified 
Sample 
Results 

2.0 UJ 

2.0 UJ 

2.0 UJ 

2.0 UJ 

2.0 UJ 

Units 

Ug/L 

Ug/L 

l^g/L 

^lg/L 

Ug/L 

Note: 

UJ Not detected; associated reporting limit is estimated. 

CRA 056393Memo-24-Tbls 



TABLE 5 

QUALIFIED SAMPLE RESULTS DUE TO OUTLYING INITIAL CALIBRATION RESULTS 

GROUNDWATER MONITORING 

12TH STREET LANDFILL 

OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Page 1 of 3 » 

Parameter 

VOCs 

Analyte 

2-Butanone 

Calibration 
Date 

7/17/13 

%RSD 

<30 

VOCs 2-Butanone 5/17/13 <30 

VOCs 2-Hexanone 7/17/13 <30 

RRF 

0.013 

0.016 

0.038 

Associated 
Sample ID 

WG-56393-071713-EB-173 
WG-56393-071713-EB-174 
WG-56393-071713-EB-175 
WG-56393-071813-EB-178 
WG-56393-071813-EB-180 
WG-56393-071813-EB-181 
WG-56393-071813-EB-182 

WG-56393-071513-EB-165 
WG-56393-071513-EB-166 
WG-56393-071613-EB-167 
WG-56393-071613-EB-168 
WG-56393-071613-EB-169 
WG-56393-071613-EB-170 
WG-56393-071913-EB-185 
WG-56393-071913-EB-186 
WG-56393-071913-EB-187 

WG-56393-071713-EB-173 
WG-56393-071713-EB-174 
WG-56393-071713-EB-175 
WG-56393-071813-EB-178 
WG-56393-071813-EB-180 
WG-56393-071813-EB-181 
WG-56393-071813-EB-182 

Qualified 
Result 

R 
R 
R 
R 
R 
R 
R 

R 
R 
R 
R 
R 
R 
R 
R 
R 

R 
R 
R 
R 
R 
R 
R 

CRA 056393Memo-24-Tbl5 



TABLE 5 

QUALIFIED SAMPLE RESULTS DUE TO OUTLYING INITIAL CALIBRATION RESULTS 

GROUNDWATER MONITORING 

12TH STREET LANDFILL 

OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Page 2 of 3 

Parameter 

VOCs 

Analyte 

2-Hexanone 

Calibration 
Date 

5/17/13 

%RSD 

<30 

VOCs Acetone 7/17/13 <30 

VOCs Acetone 5/17/13 <30 

RRF 

0.043 

0.034 

0.041 

Associated 
Sample ID 

WG-56393-071513-EB-165 
WG-56393-071513-EB-166 
WG-56393-071613-EB-167 
WG-56393-071613-EB-168 
WG-56393-071613-EB-169 
WG-56393-071613-EB-170 
WG-56393-071913-EB-185 
WG-56393-071913-EB-186 
WG-56393-071913-EB-187 

WG-56393-071713-EB-173 
WG-56393-071713-EB-l 74 
WG-56393-071713-EB-175 
WG-56393-071813-EB-178 
WG-56393-071813-EB-180 
WG-56393-071813-EB-181 
WG-56393-071813-EB-182 

WG-56393-071513-EB-165 
WG-56393-071513-EB-166 
WG-56393-071613-EB-167 
WG-56393-071613-EB-168 
WG-56393-071613-EB-169 
WG-56393-071613-EB-170 

Qualified 
Result 

R 
R 
R 
R 
R 
R 
R 
R 
R 

R 
R 
R 
R 
R 
R 
R 

R 
R 
R 
R 
R 
R 

CRA 056393Memo-24-Tbls 
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TABLE 5 

QUALIFIED SAMPLE RESULTS DUE TO OUTLYING INITIAL CALIBRATION RESULTS 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Calibration Associated Qualified 
Parameter Analyte Date %RSD RRF Sample ID Result 

VOCs Acetone 5/17/13 <30 0.041 WG-56393-071913-EB-185 R 
WG-56393-071913-EB-186 R 
WG-56393-071913-EB-187 R 

Notes: 
% RSD Percent relative standard deviation. 
RRF Relative response factor. 
R Rejected. 
VOCs Volatile organic compounds. 

CRA 056393Memo-24-Tbls 



TABLE 6 

QUALIFIED SAMPLE RESULTS DUE T O OUTLYING CONTINUING CALIBRATION RESULTS 

GROUNDWATER MONITORING 

12TH STREET LANDFILL 

OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Page 1 of 2 

Parameter 

VOC 

Analyte 

Bromomethane 

VOC 

VOC 

VOC 

Bromomethane 

Carbon disulfide 

Carbon disulfide 

VOC 

SVOC 

Carbon disulfide 

HexacWorobutadiene 

Calibration 
Date 

7/26/2013 

7/30/2013 

7/26/2013 

7/29/2013 

7/30/2013 

7/30/2013 

%D 

27 

30 

30 

32 

26 

37 

Associated 
Sample ID 

WG-56393-071613-EB-167 
WG-56393-071613-EB-168 
WG-56393-071613-EB-169 
WG-56393-071613-EB-170 

WG-56393-071913-EB-185 
WG-56393-071913-EB-186 
WG-56393-071913-EB-187 

WG-56393-071713-EB-173 
WG-56393-071713-EB-174 
WG-56393-071713-EB-175 

WG-56393-071813-EB-178 
WG-56393-071813-EB-180 
WG-56393-071813-EB-181 
WG-56393-071813-EB-182 

WG-56393-071913-EB-185 
WG-56393-071913-EB-186 
WG-56393-071913-EB-187 

WG-56393-071913-EB-185 
WG-56393-071913-EB-186 
WG-56393-071913-EB-187 

Qualified 
Result 

O.SOUJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 

0.50 UJ 
0.50 UJ 
0.50 UJ 

0.50 UJ 
O.SOUJ 
O.SO UJ 

0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 

0.50 UJ 
O.SOUJ 
0.50 UJ 

0.20 UJ 
0.20 UJ 
0.19 UJ 

Units 

Ug/L 
l^g/L 
l^g/L 
lig/L 

Ug/L 
Ug/L 
Ug/L 

lig/L 
lig/L 
l^g/L 

lig/L 
lig/L 
fig/L 
Ug/L 

Ug/L 
Ug/L 
Ug/L 

Ug/L 
Ug/L 
Ug/L 

CTA 056393Memo-24-TbIs 
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TABLE 6 

QUALIFIED SAMPLE RESULTS DUE TO OUTLYING CONTINUING CALIBRATION RESULTS 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Parameter 

SVOC 

Analyte 

4,6-Dinitro-2-methylphenol 

Calibration 
Date 

7/29/2013 

%D 

29 

Associated 
Sample ID 

WG-56393-071713-EB-173 
WG-56393-071713-EB-174 
WG-S6393-071713-EB-17S 
WG-56393-071813-EB-178 
WG-S6393-071813-EB-180 
WG-56393-071813-EB-181 
WG-S6393-071813-EB-182 

Qualified 
Result 

1.9 UJ 
2.0 UJ 
2.0 UJ 
1.9 UJ 
2.1 UJ 
2.1 UJ 
2.0 UJ 

Units 

Ug/L 
Ug/L 
Ug/L 
Ug/L 
Ug/L 
Ug/L 
Ug/L 

Notes: 
%D 
VOCs 
SVOCs 
UJ 

Percent difference. 
Volatile organic conipounds. 
Semi-volatile organic compounds. 
Not detected; associated reporting limit is estimated. 

CRA 05S393Memo-24-Tbls 



TABLE 7 

QUALIFIED SAMPLE RESULTS DUE TO ANALYTE CONCENTRATIONS IN THE METHOD BLANKS 

GROUNDWATER MONITORING 

12TH STREET LANDFILL 

OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Page 1 of 4 

Parameter 

VOC 

SVOC 

SVOC 

Analyte 

Carbon disulfide 

Diethyl phthalate 

Diethyl phthalate 

Analysis Blank 
Date Result * 

7/29/2013 0.10 J 

7/17/2013 0.015 J 

7/24/2013 0.024 J 

SVOC 

SVOC 

Dimetiiyl phthalate 

Di-n-butylphthalate (DBP) 

7/24/2013 0.023 ] 

7/17/2013 0.025 J 

Sample ID 

WG-56393-071813-EB-178 
WG-56393-071813-EB-l 80 

WG-56393-071613-EB-168 
WG-56393-071613-EB-l 69 
WG-56393-071513-EB-165 
WG-56393-071513-EB-166 

WG-56393-071713-EB-173 
WG-56393-071713-EB-174 
WG-56393-071713-EB-175 
WG-56393-071913-EB-187 
WG-56393-071813-EB-178 
WG-56393-071813-EB-l 80 
WG-56393-071813-EB-182 

WG-56393-071713-EB-173 
WG-56393-071713-EB-l 75 
WG-56393-071913-EB-185 

WG-56393-071613-EB-167 
WG-56393-071613-EB-168 
WG-56393-071613-EB-169 
WG-56393-071613-EB-170 
WG-56393-071513-EB-166 

Original 
Result 

0.080 J 
0.070 J 

0.028 J 
0.033 J 
0.022 J 
0.021 J 

0.038 J 
0.031 J 
0.021 J 
0.025 J 
0.021 I 
0.029 J 
0.025 J 

0.028 J 
0.029 J 
0.027 J 

0.031 J 
0.028 J 
0.024 J 
0.032 J 
0.026 J 

Qualified 
Result 

O.SOU] 
O.SOUJ 

0.21 U 
0.20 U 
0.19 U 
0.20 U 

0.19 U 
0.20 U 
0.20 U 
0.19 U 
0.19 U 
0.21 U 
0.20 U 

0.19 U 
0.20 U 
0.20 U 

0.21 U 
0.21 U 

0.20 U 
0.20 U 
0.20 U 

Units 

Ug/L 
Ug/L 

Ug/L 
Ug/L 
Ug/L 
Ug/L 

Ug/L 
Ug/L 
Ug/L 
Ug/L 
Ug/L 
Ug/L 
Ug/L 

Ug/L 
Ug/L 
Ug/L 

Ug/L 
Ug/L 
Ug/L 
Ug/L 
Ug/L 

CRA 056393Memo-24-Tbls 



TABLE 7 

Q U A L I F I E D SAMPLE RESULTS D U E T O ANALYTE C O N C E N T R A T I O N S I N T H E M E T H O D B L A N K S 

G R O U N D W A T E R M O N I T O R I N G 

12TH STREET LANDFILL 

O T S E G O T O W N S H I P M I C H I G A N 

JULY 2013 

Page 2 of 4 » 

Parameter 

SVOC 

Analyte 

Di-n-butylphtiialate p B P ) 

Analysis Blank 
Date Result * 

7/24/2013 0.033 J 

Satnple ID 

WG-56393-071713-EB-173 
WG-56393-071713-EB-174 
WG-56393-071713-EB-175 
WG-56393-071913-EB-185 
WG-56393-071913-EB-186 
WG-56393-071913-EB-187 
WG-56393-071813-EB-178 
WG-56393-071813-EB-181 
WG-56393-071813-EB-182 

Original 
Result 

0.037 J 
0.038 J 
0.039 J 
0.040 J 
0.027 J 
0.028 J 
0.028 J 
0.029 J 
0.025 J 

Qualified 
Result 

0.19 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.19 U 
0.19 U 
0.21 U 
0.20 U 

Units 

Ug/L 
Ug/L 
Ug/L 
Ug/L 
Ug/L 
Ug/L 
Ug/L 
Ug/L 
Ug/L 

SVOC 

SVOC 

Fluoranthene 

Fluoranthene 

7/17/2013 0.028] 

7/24/2013 0.032] 

WG-56393-071513-EB-165 

SVOC Pyrene 7/24/2013 0.025 J 

WG-56393-
WG-56393-
WG-S6393-
WG-56393-
WG-56393-
WG-56393-
WG-56393-
WG-56393-

WG-56393-
WG-56393-
WG-56393-
WG-56393-
WG-56393-
WG-56393-
WG-56393-

071713-
071713-
071713-
071913-
071913-
071913-
071813-
071813-

071713-
071713-
•071713-
071913-
•071913-
•071813-
•071813-

•EB-173 
•EB-174 
•EB-175 
•EB-185 
•EB-186 
•EB-187 
•EB-178 
-EB-182 

-EB-173 
-EB-174 
-EB-175 
-EB-185 
•EB-187 
•EB-178 
-EB-182 

0.024 ] 

0.025 ] 
0.031 ] 
0.026 J 
0.030 ] 
0.024 ] 
0.035 ] 
0.023 ] 
0.032 ] 

0.030 J 
0.026 ] 
0.029 J 
0.033 ] 
0.028 ] 
0.019 ] 
0.020 ] 

0.19 U Ug/L 

0.19 U 
0.20 U 
0.20 U 
0,20 U 
0.20 U 
0.19 U 
0.19 U 
0.20 U 

0.19 U 
0.20 U 
0.20 U 
0.20 U 
0.19 U 

0.19 U 
0.20 U 

Ug/L 
Ug/L 
Ug/L 
Ug/L 
Ug/L 
Ug/L 
Ug/L 
Ug/L 

Ug/L 
Ug/L 
Ug/L 
Ug/L 
Ug/L 

Ug/L 
Ug/L 

CRA 056393Memo-24-Tbls 



TABLE 7 

QUALIFIED SAMPLE RESULTS D U E T O ANALYTE C O N C E N T R A T I O N S I N T H E M E T H O D B L A N K S 

G R O U N D W A T E R M O N I T O R I N G 

1 2 T H STREET LANDFILL 

O T S E G O T O W N S H I P M I C H I G A N 

JULY 2013 

Page 3 of 4 

Parameter Analyte 
Analysis 

Date 
Blank 

Result * Sample ID 
Original 
Result 

Qualified 
Result Units 

PCDD/PCDF l,2,3,4,6,7,8,9-Octachlorodiben2ofuran(OCDF) 7/25/2013 8.31 J 

PCDD/PCDF 1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) 7/26/2013 7.33 ] 

PCDD/PCDF l,2,3,4,6,7,8,9-Octachlorodiben2ofm-an(OCDF) 8/2/2013 11.0] 

PCDD/PCDF 1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) 7/25/2013 90.8 

PCDD/PCDF 1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) 7/26/2013 58.8 

PCDD/PCDF l,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin(OCDD) 7/29/2013 71.9] 

PCDD/PCDF 1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) 8/2/2013 111 

PCDD/PCDF 1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 8/2/2013 2.4] 

PCDD/PCDF 1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 7/25/2013 8.07] 

WG-56393-071713-EB-173 9.11] 49.0 U p g / L 
WG-S6393-071713-EB-174 8.18] 478 U p g / L 
WG-56393-071713-EB-175 8.79] 48.7 U p g / L 

WG-56393-071913-EB-186 4.78] 477 U p g / L 
WG-56393-071913-EB-185 7.47 ] 477 U p g / L 

WG-56393-071913-EB-187 9.68 ] 47.6 U p g / L 

WG-56393-071713-EB-173 
WG-56393-071713-EB-174 
WG-56393-071713-EB-175 

WG-56393-071913-EB-186 
WG-S6393-071913-EB-185 

WG-56393-071813-EB-178 
WG-56393-071813-EB-180 
WG-56393-071813-EB-181 
WG-56393-071813-EB-182 

59.1 
67.3 
71.3 

53.9 
59.0 

104 
114 

84.2 
76.2 

59.1 U 
67.3 U 
71.3 U 

53.9 U 
59.0 U 

104 U 
114 U 
84.2 U 
76.2 U 

p g / L 
Pg /L 
p g / L 

Pg /L 
Pg /L 

Pg /L 
Pg /L 
Pg /L 
Pg /L 

WG-56393-071913-EB-187 

WG-56393-071913-EB-187 

WG-56393-071713-EB-173 
WG-56393-071713-EB-174 
WG-56393-071713-EB-175 

87.2 

2.14] 

87.2 U 

23.8 U 

P g / L 

Pg /L 

4.59 J 
5.26] 
5.81] 

24.5 U 
23.9 U 
24.3 U 

Pg /L 
Pg /L 
Pg /L 

CRA 056393Memo-24-Tbls 



TABLE 7 

QUALIFIED SAMPLE RESULTS DUE TO ANALYTE CONCENTRATIONS IN THE METHOD BLANKS 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY2013 

Page 4 of 4 

Parameter Analyte 
Analysis 

Date 
Blank 

Result * Sample ID 
Original 
Result 

Qualified 
Restdt Units 

PCDD/PCDF 1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 8/2/2013 

Metals Aluminum 7/18/2013 

Metals Aluminum 7/22/2013 

5.66] WG-56393-071913-EB-187 

0.3 J WG-56393-071613-EB-167 
WG-56393-071613-EB-170 

0.4] WG-56393-071713-EB-174 
WG-56393-071713-EB-175 
WG-56393-071813-EB-178 
WG-56393-071813-EB-181 

4.10] 23.8 U pg/L 

1.4] 
1.3] 

1.8] 
1.9] 
1.6] 
1.8] 

2.0 U 
ZOU 

ZOU 
ZOU 
ZOU 
ZOU 

Ug/L 
Ug/L 

Ug/L 
Ug/L 
Ug/L 
Ug/L 

General Chemistry Chromium VI (hexavalent) 7/18/2013 0.7] WG-56393-071713-EB-174 0.6] ZOU] Ug/L 

Notes: 

* Blank result adjusted for sample factors where applicable. 
VOCs Volatile organic compomids, 
SVOCs Semi-volatile organic compoimds. 
PCDD/PCDFs Polychlorinated dibenzo-p-dioxin/polycMorinated dibenzofurans. 
J Estimated concentration. 
U Not detected at the associated reporting Hmit. 
U] Not detected; associated reporting Hniit is estiniated. 

CRA 056393Memo-24-Tbls 



TABLE 8 

QUALIFIED SAMPLE RESULTS DUE T O ANALYTE CONCENTRATIONS IN THE INSTRUMENT BLANKS 

GROUNDWATER MONITORING 

12TH STREET LANDFILL 

OTSEGO TOWNSHIP M I C H I G A N 

JULY 2013 

Page 1 of 3 

Parameter 

Metals 

Metcds 

Analyte 

Arsenic 

Cadmium 

Analysis 
Date 

7/23/2013 

7/23/2013 

Blank 
Result 

0.07] 

0.006 J 

Original 
Sample ID Result 

WG-56393-071813-EB-l81 0.20 J 
WG-S6393-071813-EB-182 0.25 J 

WG-56393-071613-EB-167 0.006 J 
WG-56393-071613-EB-168 0.005 J 
WG-56393-071613-EB-169 0.016 J 
WG-S6393-071613-EB-170 0.005 J 
WG-S6393-071513-EB-165 0.009 J 

Metals 

Metals Lead 7/23/2013 0.008 J WG-56393-
WG-S6393-
WG-56393-
WG-S6393-
WG-56393-
WG-56393-
WG-56393-

071613-
•071613-
071613-
071613-
071513-
071513-
071713-

EB-167 
•EB-168 
•EB-169 
•EB-170 
EB-165 
EB-166 
EB-173 

Metals Silver 7/23/2013 0.013 J WG-56393-071813-EB-180 

0.016 J 
0.009 J 
0.018 J 
0.014 J 
0.021 
0.018 J 
0.034 

0.029 

Qualified 
Result 

0.50 
0.50 

U 

u 

0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

Cadmium 7/23/2013 0.005 J WG-56393-071913-EB-186 0.005 J 0.020 U 
WG-56393-071913-EB-187 0.005 J 0.020 U 
WG-56393-071813-EB-180 0.006 J 0.020 U 
WG-S6393-071813-EB-181 0.004 J 0.020 U 
WG-56393-071813-EB-182 0.004 J 0.020 U 

0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.021 U 
0.020 U 
0.034 U 

0.029 U 

Units 

Ug/L 
Ug/L 

Ug/L 
Ug/L 
Ug/L 
Ug/L 
Ug/L 

Ug/L 
Ug/L 
Ug/L 
Ug/L 
Ug/L 

Ug/L 
Ug/L 
Ug/L 
Ug/L 
Ug/L 
Ug/L 
Ug/L 

Ug/L 

C R A 056393Memo-24-Tbls 



Page 2 of 3 » 

TABLE 8 

QUALIFIED SAMPLE RESULTS DUE TO ANALYTE CONCENTRATIONS IN THE INSTRUMENT BLANKS 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Parameter 

Metals 

Metals 

Metals 

Metals 

Metals 

Metals 

Analyte 

Thallium 

Antimony 

Nickel 

Silver 

Antimony 

Lead 

Analysis 
Date 

7/23/2013 

7/23/2013 

7/23/2013 

7/23/2013 

7/23/2013 

7/23/2013 

Blank 
Result 

0.013 J 

0.049 J 

0.09 J 

0.006 J 

0.027 J 

0.005 J 

Sample ID 

WG-56393-071613-EB-167 
WG-56393-071613-EB-168 
WG-56393-071613-EB-169 
WG-56393-071S13-EB-165 

WG-56393-071613-EB-167 
WG-56393-071513-EB-16S 
WG-56393-071513-EB-166 

WG-S6393-071613-EB-167 
WG-S6393-071613-EB-169 

WG-S6393-071513-EB-165 
WG-S6393-071513-EB-166 

WG-56393-071913-EB-185 
WG-56393-071913-EB-186 
WG-56393-071913-EB-187 

WG-56393-071713-EB-174 
WG-56393-071713-EB-175 
WG-56393-071913-EB-185 

Original 
Result 

0.012 J 
0.003 J 
0.031 
0.047 

0.06 
0.03 J 
0.11 

0.34 J 
0.20 J 

0.006 J 
0.011 J 

0.05 
0.07 
0.07 

0.008 J 
0.012 J 
0.018 ] 

Qualified 
Result 

0.020 U 
0.020 U 
0.031 U 
0.047 U 

0.06 U 
0.05 U 
0.11 U 

O.SOU 
O.SOU 

0.020 U 
0.020 U 

O.OSU 
0.07 U 
0.07 U 

0.020 U 
0.020 U 
0.020 U 

Units 

Ug/L 
Ug/L 
Ug/L 
Ug/L 

Ug/L 
Ug/L 
Ug/L 

Ug/L 
Ug/L 

Ug/L 
Ug/L 

Ug/L 
Ug/L 
Ug/L 

Ug/L 
Ug/L 
Ug/L 

CRA 056393Memo-24-Tbls 
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TABLE 8 

QUALIFIED SAMPLE RESULTS DUE TO ANALYTE CONCENTRATIONS IN THE INSTRUMENT BLANKS 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Analysis Blank Original Qualified 
Parameter Analyte Date Result Sample ID Result Result Units 

Metals Lead 7/23/2013 0.005 J WG-56393-071813-EB-178 0.012 J 0.020 U ug/L 
WG-56393-071813-EB-181 0.008 J 0.020 U ug/L 

Notes: 
J Estimated concentration. 
U Not detected at the associated reporting limit. 

CRA 056393Memo-24-Tbl5 



TABLE 9 

QUALIFIED SAMPLE DATA DUE T O OUTLYING OF LABELED S T A N D A R D RECOVERIES 

G R O U N D W A T E R M O N I T O R I N G 

12TH STREET LANDFILL 

OTSEGO T O W N S H I P M I C H I G A N 

JULY 2013 

Page 1 of 1 

Parameter Sample ID 

PCDD/PCDF WG-56393-071513-EB-165 

Surrogate 

C13-12346789 0ctaCDD 
C13-12346789 0ctaCDD 
C13-1234678 HeptaCDF 
C13-1234678 HeptaCDD 
C13-1234789 HeptaCDF 
C13-123478 HexaCDF 
C13-123478 HexaCDD 
C13-123678 HexaCDF 
C13-123678 HexaCDD 
C13-123678 HexaCDD 
C13-123789 HexaCDF 
C13-12378 PentaCDF 
C13-12378 PentaCDD 
C13-234678 HexaCDF 
C13-23478 PentaCDF 
C13-2378 TetraCDF 
C13-2378 Teh-aCDD 

Surrogate 
Recovery 
(percent) 

23 
23 
38 
29 
36 
29 
37 
38 
30 
30 
31 
30 
33 
34 
32 
35 
32 

Control 
Limits 

(percent) 

40-135 
40-135 
40-135 
40-135 
40-135 
40-135 

40-135 
40-135 
40-135 
40-135 
40-135 
40-135 
40-135 
40-135 
40-135 
40-135 
40-135 

Analyte 

l,2,3,4,6,7,8,9-OctachIorodibenzo-p-dioxin(OCDD) 

l,Z3,4,6,7,8,9-Octachlorodibenzofuran(OCDF) 
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 

l,2,3,4,6,7,8-Heptaclilofodibenzo-p-dio.xin (HpCDD) 
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) 

l,Z3,4,7,8-Hexachlorodibenzofuran (HxCDF) 
l,Z3,4,78-Hexachlorodibenzo-p-dioxin (HxCDD) 

l,Z3,6,7,8-Hexaclilorodibenzofuran (HxCDF) 
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 
l,Z3,7,8,9-Hexachlorodibenzo-p-dioxin (HxCDD) 

l,Z3,7,8,9-Hexachlorodibenzofuran (HxCDF) ' 
l,Z3,7,8-Pentachlorodibenzofuran (PeCDF) 

l,2,3,7,8-PentacIilorodibeiizo-p-dioxin (PeCDD) 
Z3,4,6,7,8-Hexachlorodibenzofuran (HxCDF) 
Z3,4,7,8-Pentachlorodibenzofuran (PeCDF) 

Z3,7,8-Tetraclilorodibenzofuran (TCDF) 
2,3,7,8-Teh-acMorodibenzo-p-dioxin(TCDD) 

Qualified 
Result Units 

17.3] 
477 U] 

23.8 U] 
23.8 U] 
23.8 U] 
3.03] 
23.8 U] 
23.8 U] 
23.8 U] 
23.8 UJ 
23.8 U] 
23.8 U] 
23.8 U] 
23.8 U] 
23.8 U] 
4.77 U] 
4.77 U] 

Pg/L 
Pg/L 
Pg/L 
Pg/L 
pg/L 
Pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 

Notes: 

PCDD/PCDFs Polychlorinated dibenzo-p-dioxin/polychlorinated dibenzofurans. 
] Estiniated concentration. 
U] Not detected; associated reporting limit is estimated. 

CRA 056393Mcmo-24-Tbls 



TABLE 10 

QUALIFIED SAMPLE DATA DUE T O ANALYTE CONCENTRATIONS IN THE TRIP BLANKS 

GROUNDWATER MONITORING 

12TH STREET LANDFILL 

OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Page 1 of 1 

Parameter 

VOCs 

VOCs 

Metals 

Metals 

Metals 

Metals 

Metals 

Blank 
Date 

7/16/2013 

7/17/2013 

7/15/2013 

7/16/2013 

7/17/2013 

7/18/2013 

7/19/2013 

Analyte 

Chloroform 

CWoroform 

Mercury 

Mercury 

Mercury 

Mercury 

Mercury 

Notes: 

VOCs Volatile organic compounds. 
J Estimated concentration. 
U Not detected at the associated reporting limit. 

CRA 056393Memo-24-Tbls 

Blank Associated 

Result Sample ID 

0.16 J WG-S6393-071613-EB-168 

0.16 J WG-56393-071713-EB-173 
WG-56393-071713-EB-175 

2.8 WG-56393-071S13-EB-165 
WG-S6393-071S13-EB-166 

2.9 WG-S6393-071613-EB-167 
WG-56393-071613-EB-168 
WG-56393-071613-EB-169 
WG-56393-071613-EB-170 

6.16 WG-S6393-071713-EB-173 
WG-56393-071713-EB-174 
WG-56393-071713-EB-17S 

1.9 W&56393-071813-EB-178 
WG-S6393-071813-EB-180 
WG-S6393-071813-EB-181 
WG-S6393-071813-EB-182 

0.96 WG-56393-071913-EB-185 
WG-56393-071913-EB-186 
WG-56393-071913-EB-187 

Original 
Result 

0.11 J 

Qualified 
Result 

0.50 U 

Units 

Ug/L 

0.12 J 
0.080 J 

0.49 J 
0.30 J 

0.75 J 
0.28 J 
0.52 J 
0.54 J 

0.28 J 
0.17 J 
0.23 J 

0.36 J 
0.97] 
0.59 J 
0.13 J 

1.54 
0.60 J 
0.31 J 

O.SOU 
O.SOU 

1.0 U 
1.0 U 

1.0 U 
1.0 U 
1.0 U 
1.0 U 

1.0 U 
1.0 U 
1.0 U 

1.0 U 
1.0 u 
1.0 U 
1.0 u 

1.54 U 
1.0 U 
1.0 u 

Ug/L 
Ug/L 

ng/L 
ng/L 

ng/L 
iig/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
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TABLE 11 

QUALIFIED SAMPLE DATA DUE TO ANALYTE CONCENTRATIONS IN THE EQUIPMENT BLANKS 

GROUNDWATER M O N I T O R I N G 

12TH STREET LANDFILL 

OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Metals 

Metals 

Metals 

Metals 

Metals 

Metals 

Metals 

SVOCs 

Rinse Blank 
ID 

B l a n k •• 

Date 
Blank 
Result Parameter ID Date Analyte 

PDCC/PCDF EB-56393-071813-EB-179 7/18/13 1,2,3,4,6,7,8-HpCDD 4.74 

EB-S6393-071813-EB-179 7/18/13 

EB-56393-071813-EB-179 7/18/13 

EB-S6393-071813-EB-179 7/18/13 

EB-56393-071813-EB-179 7/18/13 

EB-56393-071813-EB-179 7/18/13 

EB-56393-071813-EB-179 7/18/13 

EB-S6393-071813-EB-179 7/18/13 

EB-56393-071813-EB-179 7/18/13 

Notes: 

PCDD/PCDFs Polychlorinated dibenzo-p-dioxin/polychlorinated dibenzofurans. 
SVOCs Semi-volatile organic compounds. 
J Estimated concentiation. 
U Not detected at the associated reporting limit. 

Associated Original 
Sample ID Result 

WG-S6393-071813-EB-178 4.98 J 
WG-S6393-071813-EB-180 6.S1 J 

Qualified 
Result 

24.8 U 
24.7 U 

Units 

Pg/L 
Pg/L 

Aluminum 

/^senic 

Chromium 

Copper 

Iron 

Selenium 

Zinc 

Naphthalene 

40.3 

0.10] 

0.33 J 

0.11 J 

4.0 J 

0.3 J 

0.29 J 

0.12 J 

WG-S6393-071813-EB-180 

WG-56393-071813-EB-178 
WG-S6393-071813-EB-180 

WG-56393-071813-EB-178 
WG-56393-071813-EB-180 

WG-S6393-071813-EB-178 

WG-56393-071813-EB-178 

WG-S6393-071813-EB-178 
WG-S6393-071813-EB-180 

WG-56393-071813-EB-178 

WG-S6393-071813-EB-178 
WG-S6393-071813-EB-180 

39.7 

0.23 J 
0.40 J 

1.09 
0.78 

0.53 

13.0 J 

0.7 J 
0.6 J 

0.66 

0.040 J 
0.035 J 

39.7 U 

O.SOU 
O.SOU 

1.09 U 
0.78 U 

0.S3U 

. 20.0 U 

1.0 U 
LOU 

0.66 U 

0.19 U 
0.21 U 

Ug/L 

Ug/L 
Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 

Ug/L 
Ug/L 

Ug/L 

Ug/L 
Ug/L 

CRA 056393Memo-24-Tbls 



TABLE 12 

QUALIFIED SAMPLE RESULTS DUE TO OUTLYING IDENTIFICATION CRITERIA 

GROUNDWATER MONITORING 

12TH STREET LANDFILL 

OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Page 1 of 2 

Parameter Sample ID Analytes 
Qualified 

Result Units 

PCDD/PCDF 

PCDD/PCDF 

PCDD/PCDF 

PCDD/PCDF 

PCDD/PCDF 

PCDD/PCDF 

PCDD/PCDF 

PCDD/PCDF 

PCDD/PCDF 

WG-56393-071S13-EB-16S 

WG-56393-071513-EB-166 
WG-S6393-071513-EB-166 
WG-56393-071513-EB-166 
WG-56393-071S13-EB-166 

WG-56393-071613-EB-167 

WG-S6393-071613-EB-169 
WG-56393-071613-EB-169 
WG-56393-071613-EB-169 
WG-56393-071613-EB-169 

WG-S6393-071613-EB-170 
WG-S6393-071613-EB-170 

WG-S6393-071713-EB-173 

WG-56393-071713-EB-174 

WG-S6393-071713-EB-175 

WG-S6393-071813-EB-181 

1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 

l,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin(OCDD) 
l,2,3A6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 

1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 
1,2,3,4,7,8-Hexachlorodibenzofiiran (HxCDF) 

1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 

l,2,3,4,6,7,8,9-Octachlorodibenzofuran(OCDF) 
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 

l,2,3,4,6,7,8,9-Octachlorodibenzofuran(OCDF) 
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 

1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 

1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 

1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 

l,2,3,4,6,7,8,9-Octachlorodibenzofuran(OCDF) 

3.03 J Pg/L 

8.95 J 
2.33 J 

0.724 J 
0.723 J 

Pg/L 
Pg/L 
pg/L 
Pg/L 

1.37 J pg/L 

10.4 J 
6.27 J 

0.739 J 
2,16 J 

15.5 J 
1.10 J 

1.71 J 

1.58 J 

1.81 J 

10.7 J 

pg/L 
pg/L 
pg/L 
pg/L 

pg/L 
pg/L 

pg/L 

pg/L 

pg/L 

pg/L 

CRA 056393Memo-24-Tbls 
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TABLE 12 

QUALIFIED SAMPLE RESULTS DUE TO OUTLYING IDENTIFICATION CRITERIA 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP MICHIGAN 

JULY 2013 

Parameter Sample ID Analytes 

PCDD/PCDF WG-56393-071813-EB-182 1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 

PCDD/PCDF WG-56393-071913-EB-186 1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 

Qualified 
Result 

5.24 J 

3.84 J 

Units 

pg/L 

pg/L 

Notes: 
PCDD/PCDFs Polychlormated dibenzo-p-dioxin/polychlorinated dibenzofurans. 
J Estimated concentiation. 

CRA 056393Memo-24-Tbls 




